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EXECUTIVE SUMMARY

The 224-T Buildin.g was constructed in the 1940s to support process operations of the
T-Plant. The function of the facility has changed over the years, and at present the
northern half of the building is used to store solid wastes. This portion of the

224-T Building is referred to as the 224-T Transuranic Waste Storage and Assay Facility
{TRUSAF). Besides the Central Waste Complex, this is the only facility at the Hanford Site
presently licensed, under the Resource Conservation and Recovery Act regulations, to

receive ang store solid TRU wastes.

It was originally planned that storage of this waste in the TRUSAF would be temporary
pending the construction and licensing of permanent disposal facilities elsewhere. With
the delays presently anticipated in the startup of the permanent storage facilities (WIPP), it
is prudent to view the TRUSAF as a long-term storage facility. This study considers the

upgrades to the TRUSAF that would be necessary to meet these long-term objectives.

If the TRUSAF is to continue 1o be utilized in its current size and capacity, this report

recommends the following upgrades:

. Roof and exterior walls
A Loading dock

. Air lock

. Electrical

. HVAC

o E}evator

. Auxiliary drum lift

. Security

. Communications

These upgrades could be carried out over a 3-year period at an estimated cost
$4.4 million, which would be funded by the site maintenance budget.

iii
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The Part B permit under which the TRUSAF is operating, limits storage of waste to only
the northwest half of the building (gallery section). Furthermore, the permit specifically

prohibits any storage in the southeast half of the building (the cell area).

if additional storage space is required to store TRU/TRU mixed waste at TRUSAF, this

report recommends that the following major building upgrades be considered.

L] Decontaminate the cel's under the Hanford Site D&D program. This will be

accomplished over a 3-year period at a cost of $9.9 million.

. Perform upgrades to the cell portion of the facility that will quaiify this section of
the building to operate as a sterage facility for solid TRU waste under an interim
status permit. It is estimated that the required upgrades will_cost $10.5 million
and be completed by the year 1988. This portion of the project will be executed

as a 1897 Line ltem.

The D&D of the cell area will have to be performed in any event. The benefit, however, of
converting the cell area to a storage area at an additional cost of $10.5 million must be
weighed against the option cf constructing, permitting, and operating a totally new storage

facility of the Butler-type building design.
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ABBREVIATIONS

ACGIH American Conference of Government Industrial Hygienists
ANSI American Nationzl Standards Institute

ASME American Society of Mechanical Engineers

CAM continucus air monitor

CP Cutie Pige {Eberline Mode! RO-3 radiation measurement instrument)
CPS Criticality Prevention Specification

CWC Central Waste Complex

CY calendar year

D&D decontamination and decommissioning

DwW dangerous waste

EPA Envirenmenta! Protection Agency

ER Environmental Restoration

HEPA, high-efficiency particulate air

HLAN Hanford ioca! area network

KW hazardous wasle

HVAC heating, ventilating, and air conditioning

ICF KH ICF Kaiser Hanford Company

JSA job safety analysis

NEPA National Environmental Policy Act

NESHAP National Emission Standards for Hazardous Air Pollutants
RCRA Resource Conservation and Recovery Act of 1876
RH remote handled

RHO Rockwell Hanford Operations

RTR real-time radiography

TLD thermoluminescent dosimeter

TPA Tri-Party Agreement

TRU transuranic
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INTRODUCTION
The 224-T Building was constructed in 1844 to support the operations of the
221-T Building. It provided the facilities for further concentration and decontamination

of the plutonium products that were separated from the reactor fuel in the 221-T Plant.

The 224-T Building is divided into two sections by a 1-ft thick seismically qualified
concrete wall, which bisecis the building along its length in an southwest to northeast
direction. (See Sketch 224-T-CS-001. All sketches are located in Appendix A} The
northwest section of the building is structured as an operating gallery and is divided into
three floors. This operating gallery is presently operating under interim_ status as a
storage area for solid waste and is referred to as the TRUSAF, This section also houses

the offices angd utility rooms for the 224-T Building.

The southeast section consists of six cells and an ¢pen, canyon-type space above the

cells. The cells presently contain contaminated process equipment, tanks, and piping.

In the early 1870's, the operating gallery portion of the 224-T Building was upgraded
by replacing the concrete block exterior walls with reinforced concrete walls and
removing some nenstructural interior walls. These modifications, along with other
reinforcements, made the facility seismically qualified and tormade hardened
(REO 1985),

In addition to the structural upgrades, the cell access doors and viewing windows
between the pperating gallery and the hot cells were removed and filled with concrete.
Minor upgrades were also performed on the electrical and service utilities and the HVAC
system. The HVAC upgrades included isolation of the 224-T TRUSAF exhaust system
from the 221-T Building, sealing of the interconnecting pipe tunne!, replacement of a
significant portion of the asbestos cement ducting with new meztal dpcting, and the
installation of HEPA filters and turbine fans (see Sketches 224-T-MS-001 and
224-T-MS-003]. |

These modifications qualified the facility for storage of weapons-grade plutonium, a

function which the facility performed from the early 1970's until 1889,



WHC-SD-WM-ES-288, Rev. 0

Since 1987, the 224-T TRUSAF has been permitted to store TRU, TRU-mixed and
low-leve! mixed wastes. All the waste is in solid form and is contained in 55-gal drums.

A definition of the waste types appears in Appendix B.

It was initially planned that the 224-T TRUSAF operate as a solid waste storage facility
until the WRAP became operational in 1298. The 224-T TRUSAF would then be used

as a temporary storage facility for waste enroute to a permanent disposal site,

Uncertainties that surround the future availability of permanent disposal facilities
necessitate that the 224-T TRUSAF be viewed as a long-term storage facility. The
curtent performance assessment and testing program at the WIPP is expecied to
continue for several years. |t now appears unlikely that the WIPP will be able to accept
TRU waste for dispesal a5 scheduled in 1998, The 224-T TRUSAF, in addition to being
licensed to accept low-level waste, is the primary facility at the Hanford Site licensed
10 asccept and store TRU and TRU mixed waste. Extending the operational life of the
224.T TRUSAF, therefore, becomes a very viable option, Assuming that the
requirement to maintain the 224-T TRUSAF as an operational storage facility is
extended by 30 years, certain repairs and system upgrades are required to allow it to
operate safely and reliably throughout its extended life. Phase tis the scope of work
required to repair and upgrade the section of the building presently being used for waste

storage.

If it is decided that the cell area be converted to storage, the upgrades to 224-T would

be carried out in the following phases:

. Phase |, Facility Upgrades (to gallery section of building)
*  Phase Il, Decontamination of Hot Cell Area

. Phase lll, Conversion of Hot Cell Area to Storage Area

This approach will not jeopardize the present interim  status permit of the
224-T TRUSAF.
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FACILITY MODIFICATIONS

A.

PHASE | - FACILITY UPGRADES

1.0

2.0

3.0

R

Roof and Exterior Walls.

This is a flat built-up roof of hot tar and gravel (see Sketch 224-T-C-001,
Appendix A). The existing roof and walls are leaking and the overall
condition of the roof is not known. For estimating purposes it is assumed
that a new roof, consisting of light weight steel trusses, covered with metal
roofing and supported _by wall butiresses, will be constructed over the

existing roof {see Appendix D}

When the facility was upgraded for seismic qualification, the concrete filler
blocks between the cast in place concrete columns and beams were
removed and the space filled with reinforced concrete. The concrete has
shrunk and, during heavy rainfall, water can now penetrate through the
joints between the concrete and the columns. It is proposed to seal the

joints with caulking materizl,

Loading Dock.

A 45-in-high concrete loading dock will be constructed at the point of the
existing double-wide door at the south end of the 224-T TRUSAF. The
loading dock will be equipped with truck bumpers ang truck bed elevation
adjustments. it will have a metal roof and side weather protection. A
down ramp or hydrauiicaliy controlled drurm tifter will trensfer the dr -rné 10
the ground level for further transfer to the 224-T TRUSAF,

Air Lock.

In order to maintain the storage section of the building at negative pressure
during drum transfer, entry will be through an air lock. For estimating
purposes, this is assumed to measure 15 ft fong by 8 ft wide by 10 ft high.

This will accommodate the drum supporter (forklift).
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Electrical Systems.

The main upgrades will consist of the following:

L

Install 8 new main switchgear assembly.
. Install two new 500 kVA power transformers, each supplied from a
different power source. The switchgear will be connected to both

transformers with one tie breaker being open at all times.

. Install 2 new motor control center.

. Install new lighting panelboards.

. Install aﬁ UPS system for critical loads.

. Remove, or abandon in place ali existing wiring and install new wiring
in conduit.

. install new services to the elevator and the HVAC system.

The proposed new electrical system is shown in Sketches 224-T-ES-001
and 224-T-ES-002 {Appendix A}

Heating, Ventilating, and Air-Conditioning System.

At present, the building is being heated by steam. It is proposed that this
system be disconnected and & new heat pump type of heating system be
installed. The new heating system will only serve the office, assay, and
x-fay areas. The space heating of the gallery section also provides freeze
protection for the fire sprinkler system. Modification to the heating system
would, therefore, require that the existing wet sprinkler system be
converted 10 a dry system. This upgrade could be postponed until the

existing 200 Area steam planis are removed from service.

The existing asbestos ductwork on the first floor will be replaced with metal
ductwork (see Sketch 224-T-MS-002, Appendix A).

The existing pre-heat system coils will be replaced.

New test ports will be installed in the exhaust system and the atmospheric

pressure reference sensor will be replaced.
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Elevator System.

The elevator is essential for drum and fork lift transfers between floors in
the storage fecility. The existing transfer elevator is 80-years old and does
not comply with current State inspection codes. As a8 minimum, it is
expected that the hoisting, electrical, controls and safety equipr_nent of the
elevator will need to be replaced if the facility is to continue operations for

the next 30 years.

The elevator car size is small and limits the number of drums that can be
transferred at one time. The existing concrete shaft for the elevator
necessitates that the car size remain the same; this limited size will

continue to be an operational problem during drum transfer.

Auxiliary Drum Lift,

Failure of the elevator sysiem will disable the transfer of drums to the
second and third floors. As a back up to the elevator system, it is proposed
1o install a vertical reciprocating conveyor (drum lift) on the west or north
exterior side of the facility. The drum lift will have a carrying capacity of
4,000 Ib and will be limited to freight transfer only. It will have a vertical
lift of 24 ft on an 8- by 10-ft platform. In crder 10 minimize disruption to.
on going operations, it is proposed that the lift rhechanisrn and the weather
tight enclosure be installed first without any openings being made in the
wzlls of the building. On completion of this exterior. work, three access
doors will be cut through the concrete wall using a high-pressure water

lance.

Security System.

Many of the present exterior doors are wooden. It is proposed that all of
the wooden exterior doors be replaced with adequate fire and security metal
doors equipped with door alarms. Since the facility is unmanned, the door
security system will include entry control (finger print or card acéess). The
alarm system will be connected (through the site HLAN system) to é remote

annunciation point (TBD).
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9.0 Communication System.
HLAN service will be installed at the facility to provide connection to the
sitewide communication channel for transmission of waste inventory

monitoring and control information.

The facility upgrades are discussed in more detail in Appendix D. The
estimated cost for these upgrades is $4,400,000 (see Appendix G). Itis
proposed that these upgrades be carried out in stages over a 3-year period
under the site maintenance program and will be funded out of the
maintenance budget. The schedule for this phase of the project is shown

in Appendix J.

Since the upgrades will merely consist of replacing existing worn out
systems without changing the basic character of the building, the
quatification of the facility 10 operate under the present interim status

permit wiil not be affected.

PHASE II--DECONTAMINATION OF HOT CELL AREA

Decontaminating the cells will provide approximately 15,000 ft2 of the Hot Cell
area for reuse. Prior 10 performing any structural and facility changes to the cell
area, the cells must be decontaminated. Radiological characterization of the
224-8 Facility (RHO 1985} indicates that essentially all of the contamination is
contained in the cells. Since the function of the 224-T cell area has essentially
been the same as that of the 224-B Building it can be assumed that the radiation
profile within the cells will be approximately the same. This amounts to about
31 Ci of plutonium, 5.2 Ci of americium, and 26 Ci of fission/activation products.
Because of the low-radionuclide inventory, especiallyin fission/activation products,
radiation exposure will not be a problem during decontamination ac;ivities. At a
later stage of the project, the actual radiation profile of the 224-T cells will be

verified.
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The project scope includes:

. isolate the building from potential radicactive contamination sources
. Remove a8 portion of the vessel ventilation tunnel

. Remove and dispose all equipment presently in the cells

. Decontaminate the building

. Remove fume hood in receiving area

Actual cleanup of the facility could begin in FY85. During the first quarter the

following activities could be performed:

. Prepare the building for equipment removal and decontamination.

. Isolate the utilities serving the cells from the utilities for the rest of the
building and provide new, temporary vutilities to the cells during the
decentamination process.

. inspect, test, and upgrade cell equipment such as the canyen crane,

Following building preparation, D&D will commence with cells A through E. This
will include stripping the equipment and piping. As waste is removed, it will be
assayed for TRU content and packaged for disposal as low-level waste or for

storage as TRU waste.

Following equipment and piping removzl, decontamination of the building surfaces

in A through E cells will begin, which includes:

o Surfaces will be clganed or removed leaving only fixed contamination with
very low dose rates. |

. The cell ventilation system will be disconnected from A through E cells after
the cells are decontaminated and reconnected to F cell. The same sequence

will be followed in F cell.
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After the building is decontaminated the following safety precautions will be taken

to put the building on standby status:

. Excavate and remove the air tunnel that lies parallel to the cells.

. Cut the concrete tunnel and clay drain pipe into sections and dispose of all
- ----debris in a low-level waste burial ground.

. Close the openings created in the walls and floors by removing the ducting,

piping and equipment, and the inner cell walls.
N Return existing utilities to normal service. All utilities will be upgraded as

part of the conversion of the cell area to storage area.
A detailed description of the D&D activities is given in Appendix E.

There is a discreet separation between this portion of the building and the portion
currently being used for drum storage. D&D work, therefore, will not interfere
with cperations in the storage areas nor will it have any impact on its qualification

for its present interim status permit.

It is estimated that the cost of the D&D effort will be $9.3 million (see
Appendix H). This work will be performed under the site D&D program and will
be funded by D&D funds. It is also estimated that the duration of the D&D effort

will be 3 years as shown in the schedule {see Appendix J).

Activities planned for FYS5 include preparing the project plan, the environmental
documentation and a safety analysis report. Project closeout will include preparing
a closeout report and engineering orders to modify the 224-T Building drawings

to reflect the final facility configuration.

PHASE lIl--CONVERSION OF HOT CELL AREA TO STORAGE AREA
This phase of the project will construct the systems neceséary to allow the facility

to be licensed and used as a storage facility for TRU waste.
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The proposed construction covers the following items:
. Remove and fill in the 'exterior cell area access doors. Two of the existing

access doors will be left and will be modified accordingly to allow waste

transfers to be carried out safely and efficiently. The entries willinclude air

focks.
. Construct a loading dock at each of the access doors.
. Install new electrical power and fire detection/suppression systems.
. Reconnect the exhaust system of the cell area to the existing exhaust

system of the gallery side.
. _Install an automated stacker/retriever 1o facility storage, inspection and
computerized inventory control of the waste drums.

. install necessary radiation and air menitoring systems.

A detailed description of the scope and activities of the conversion of the cells to
a storage area are given in Appendix F. The 224-T TRUSAF integrated program

schedule is provided in Appendix J.

The project will be executed as a stand alone, Line ltem project. It is estimated
that the cost of these modifications will be $10.5 million. The cost estimate for

this phase is given in Appendix |.

Licensing this portion of the building to operate as a storage of TRU waste will be
pursued independently of the licensing of the portion of the building presently

operating as a storage facility.
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WASTE CLASSIFICATION AND PACKAGING REQUIREMENTS

GENERAL

TRU wastes that are also mixed waste are subject to the requirements of the Atomic
Energy Act and the Resource Conservation and Recovery Act. Buried TRU wastes
are subject to the requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act and the Superfund Amendments and
Reauthorization Act.

The 224-T TRUSAF, classified as a container storage facility for TRU mixed and
low-level mixed wasie, has been permitted under Ecology, Dangerpus Waste
Regulations, WAC 173-303-806 for receiving and storing mixed wastes. The
primary mission of the 224-T TRUSAF is to receive and store certified TRU mixed

waste.

WASTE TYPES
1.1 TRU WASTE

TRU radionuclides are those radionuclides with an atomic number greater than
92 (uranium). TRU waste is defined by DOE Order 5820.2A as any waste,
regardiess of scurce ¢r form, that is contaminated with alpha-emitting TRU
radicnuclides with half-lives greater than 20 years and in concentrations greater
than 100 nCi/g of w%%téa matrix et the time of assay. At the Hanford Site, TRU
waste also includes U and radium sources in concentrations greater than
100 nCi/g of waste matrix.

1.2 LOW-LEVEL WASTE

Low-level waste is radioactive waste that is less than 100 nCi/g in activity of
TRU constituents and is not classified as high-level waste, spent nuclear fuel or
TRU waste. Waste with TRU elements that will decay 1o less than 100 nCi/g
within 20 years is considered low-level waste.

1.3 MIXED WASTE

Mixed waste is defined as radioactive waste that contains components that are
dangerous materials, as defined by WAC 173-303 (Ecology 1984), which
implements the hazardous waste regulations for RCRA, Mixed waste will be
either low-level waste or TRU.

DOSE RATES

DOE Order 5820.2A defines TRU waste with a surface dose rate that does not
exceed 200 mrem/hr as contact-handled TRU, and TRU waste with an external dose
rate in excess of 200 mrem/Ar as RH-TRU. TRU waste intended for storage in the
TRUSAF is limited to a surface dose rate of 100 mrem/hr (WHC-EP-0063, Rev. 4
[5.5.1.41). The 100 mrem/hr surface dose rate limitation also applies to CWC
(WHC-EP-0063, Rev, 4 [3.7.3.2c]). Presently, the preferred method of packaging
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RH-TRU waste is 1o shield the waste 1o contact-handled levels and store the
shielded waste until facilities are available 1o reduce the dose rate by an approved

decontamination process.
CLASSIFIED WASTE

It is anticipated that classified TRU waste will be founded in some of the containers
to be retrieved for processing from temporary storage. The retrieval and processing
of classified wastes will have additional security implications; therefore, processing
will probably include a declassification process. Current plans include processing
classified TRU waste at WRAP Facility Module 2B which is not scheduled to be
operational until 2008. TRUSAF can provide a secure classified waste storage
location necessitated by increased public access to the Hanford Site.

Packaging Requirements
1. REQUIREMENTS FOR WASTE PACKAGES

Individual contact-handled TRU waﬁte packages in_which the average thermal
power density exceeds 0.1 wait/ft< (3.5 walls/m*) must have the thermal
power recorded in the data package. The design limit for TRUPACT-II shipping
container is 40 watts (DOE-WIPP).

Waste packages will nct exceed 1,000 Ci of 239F’u equivalent activity (PE-Ci)
(DOE-WIPP [3.4.3.1]) (ref 8).

Waste packages shall not have a maximum surface dose rate at any point
greater than 200 mrem/hr. Neutron contributions of greater than 20 mrem/hr
to the total waste package dose rate shall be reported in the data package
{DOE-WIPP [3.4.4.1)) (ref 8). ’

Removable surface contamination on waste packages or pack%ge assemblies to
be emplaced in WIPP shzall not be greater than 50 pCif100 cm* for
alpha-emitting radionuclides and 450 pCi per 100 cm* for beta-gamma emitting
radicnuclides. Fixation of surface contamination to meet the above is not
permitted (DOE-WIPP [3.4.5.1]) (ref B).

For transporting, TRU waste packages will weigh no more than 700 Ib/drum for
inter-area transfers, and 1,450 |b/drum for intra-area transfers.

Any material that is known or suspected to be contaminated with TRU
radicisotopes shall be evaluated by assay, laboratory analysis, or process
knowledge as scon as possible in the generating process.

2. WASTE STORAGE CONFIGURATIONS

The 224-T TRUSAF is approved for the assay, RT;!3 and stsrage of TRU waste
containing all fissionable isotopes of Plutonium, 233y and 435U, The gram
limits specified for storing these isotopes are the total of the fissionable

B-2
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material equivalence factors based on 2E‘E’Pu, as specified in Appendix C of
WHC-EP-0063, Hanford Site Solid Waste A tan riteria.

The CFS for 224-T TRUSAF {CPS-SW-148-C0001) allows the 224-T TRUSAF
1o store TRU waste drums that contain up to 200 g of fissile material in an
unlimited array, two drums high (if the fissile material is dispersed over 20% or
more of the drum volume). The CPS also allows TRUSAF to store drums
containing up to 400 g of fissile material, but the storage is restricted to a one
container high 10- by 10-container array with 36-in spacing between arrays.
The storage of drums containing over 200 g of TRU greatly restricts the
geometric configuration of the storage array, and the total number of drums
that can be safely stored. if the TRU waste drums contain hazardous materials
{mixed waste}, drum stack configuration is further restricted by state
regulations to enly two drums wide (WAC 173-303-630(5}c)}. The spacing
between drum stacks allows for weekly drum inspection requirements

{(WAC 173-303-630(6M.

The CPS for the CWC (CPS-SW-149-00002) for storage of TRU waste drums
allows the storage of TRU waste drums that contain up to 200 g of fissile
material (if the fissile material is dispersed over 20% or more of the drum
volume), or 100 g of fissile material {if the material occupies less than 20% of
the drum volume). If the waste is not mixed waste, the drums can be stacked
in an unlimited array, five drums high.

REFERENCES

1. Atomic Eneroy Act, 1854, 42 USC 2011 et seq.

2. Cgmprehen.sive Environmental Response, Compensation, and Liability Act

3. U.8. Department of Energy, 1991, Waste Acceptance Criteria for the Waste
Isolation Pilot Plant, WIPP-DOE-069, Rev. 4, WIPP Proiect Office, Carlsbad,

New Mexico.

4. Resource Conservation and Recovery Act of 18976, 42 USC 6801 et seq.

5. Superfund Amendments and Reauthorization Act of 1988,

6. Washington State Department of Ecology, 1930, "Dangerous Waste
Regulations,” Washington Administrative Code 173-303, as amended.

7. Westinghouse Hanford Company, 1993, Hanford Site Solid Waste Acceptance
Criteria, WHC-EP-00E3, Richland, Washington.

8. DOE-WIPP, 1991, Waste Acceptance Criteria for the Waste Isolation Pilot
Plant, DOE/WIPP-068, Revision 4, U.8. Department of Energy, WIPP Project
Office, Carisbad, New Mexico.
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3.4 Amerlcan Natlonal Standard {or 55~
Gallon (208-Llter) Tight-Head Steel {Doubie-
Seam Chims) Drums (CCT-17C)

3.4.1 General

The drums covered In 3.4 shall comply with
ihe Department of Transportaticn Specitl.
ceven 170G,

DOT Specificailon 17C 1s published In the
Code cof Federel Reguletions, Tliie 48, Parl
178. Thess supplements, amendmenis, er
relssues 1o this specification 25 [n slfect apdly.

3.4.2 Msterisl

Materlz! shall be 18.gage sieel throughout.
Steel may be grealer then but may net be less
than DOT Deslpnated Geges, as iollows:

Winlmum thickrpes

Cage
number {in} {mm)
16 0.0533 1.35

Shest sleel thickness shzall ba measured et
eny polnt no less than 3/8 inch {8.52 mm)
frem the edge. ’

3.4.3 Conslrugiion

Heads shail ba double teamed 10 the tody
using & nonhardening seaming compound.
The side seam shz!l be welded, Two 10lling
heops, expanded of rolied In the drum body,
shall be located s shown In tha figure,

3.4.4 Flulngs

One 2-Inch (50-mm) and one 3/4&Inch {18-mm)
iliting shall be mechaniczally inserled clametl-

ANSI MH2-1981 (3.4)

Revision ¢f
ANS|I MH2-14E5 (3.8)

cally opposlie each other in the iop head,
Each fitling shall have \hree ©r more complete
theeads in the flange, In accordance with (zble
6 ol American National Standsard Plpe
thresds, peneral purpsse (inch), ANSIASME
BY.20.9-1283, and shall have sulficlent lengih
of thread in the plug 60 that &t leas! three full
threeds are engaged when the plug is
screwed home with the gasket In place,

343 Emboseing

Manufacturers’ embossing marks cn {he bel-
tom head shall be in accordance with gpplica-
tle ltems, rules, and reguiations.

.48 Shippingdsia

Drums that mest the requitements of 3.4 shell
be in zccorgance with the fellowing:

T Ycolumelic capaclty

Reled {(marked) content:  £5 galions
{208 liters)
Minlmum content: £7.20 gallons
(216.5 [Ners)
Waximum conteni: 57.75 gellons
(218.6 lllers}
Hinimum walght) §3.8 pounds

{(24.3 kllograms)

Ocetn shizping cube
Tweed's Accurale:
Atlantle Westbound:

16.715 cubic feet
0.396 E00 cubic
msier

NOTE -~ These are not direct conversions, See
clause 2 for caleulatlon,

%) Minimum welght It caiculate d on the basls of stes! belng minimum thickness with metal finings; actual con-

talner welght may exceod the minimum dependng upen sctual sies! thickness ussd.

14
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ANSIMH2-1851

3.4.7 Tolersnces

e Diameter over 101ING hOCES.....iomrirerreerrriarmanrinenns-23- 13732 In (585 mm} minimum
23-15/32 In (586 mm} maxlmum
Overall Relght s trersenen s nanen rorarens .34-3/4 Int 1/8 in (683 mm £ 3.18 mm)
All other halght dimensiens ..evenne veeeenetaaraeanarnanrin 2 1/8in (£ 3,18 mm)
Cenler-1o0-Cenlel {IliNG v crcisn sreenneraa s G17-12In 2 1/4 In (444 mm £ 6.35 mm)
Convexity of @ach head.....cccoivniiiimniincnrrennnn, e SBINE 3B IN (143 MM 4.76 mM)
All other dimensions..........ccoiee. eereaie et 174800 (£ 1.59 mm)

17174 ' 1438 mm) MIN ]
T17 04 A 1€y ] MAX Q
1 v T
11-%Bin
1302 men}
et 32402 10 {292 ) i1in
. - ; (279 mm)
H. 34 in
P 23-7116 in {E8S mm]) (EEY mm)

C B

{202 mem)

3818 19.52 mm) WMIN
[ 3/4in 118 mm) MAX

A

{ 4 in (19 mm} (SEE NOTE 3)

|

NOTES: ’
(1) AL maitic unlts gre rounded, where required, in sccordanct with the proctdule gi
. {23 T €imension i spplicsbic to both the tep and boltem hmén P meseain 22,

RT

Trmress Lot @THOW T STRORES ISTITST (e3)
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32,5 Amerlcen Natlonsal Standard for 55-
Gallon (208-Liter) Fuil-Removable-Head
Steel (Double-Seam Chims) Drums (DOT-
17H, UFC-Rule 40, NMFC-llem ZED)

35,4 General
The drums covered In 3.5 shall comply wilh;

a) Depzrimentof Transpertation Specifl.
cation 17H, or

b) Rule 40 of the Unitorm Freight Classill.
callon, of

¢) ltem 260 of the Nationzl Motor Freight
Clzssiflcalien

DOT Speclficatien 17H i3 putlished in the
Coda cf Federal Reguletlcns, Tiile 49, Pant
178; Rule 40 by the Natlonal Rallroad Frelght
Commitlee, agency of the railrozds; llem ZE0
by the ‘Nationel Clzssliicalion Ecard cf the
motor carrier Indusiry, These supplements,
amendmants, Of relssues 10 these speciilca-
{lons &s in elfect apply.

3.5.2 Maieriel

WMaterlal shall be 18-gz¢s stesl bocy and bot-
fom head with 18-gzge steel jop heed and
12-gage steel clesing ring. Stieel mey e
greater than but may not be less than DOT
Desighated Gages, &s {olicws:

Minlmum thickness

Gage

number (Iny {rmm)
12 0.0848 2.40
8 0.0533 1.35
18 0.0428 1.09

Sheef s{eel thickness shall be mezsured at
any point no less then 3/8 Inch (9.52 mm)
{rom the edge.

3.5.3 Constiruction

The boticm head shall be double seamed 1o
the bocdy using & nonhardening seaming com-

LY

ANSIMH2-1881 (3.5)

Revisioncd
ANSI WH2-19E5 (3.5)

pound, The side seam shall be welded, The"
1op ¢of the shell, or body, shall be of slesgl,
rolled 10 form & 4/2-In¢h (12.7-mm) false wire.
The iop head shall be fully removable, con-
vex, and 7/8 inch (22.2 mm) deep, with one of
more cormupations near the periphery. The icp
hezd ghall {1} over the relled false wire &t the
open end ¢f the drum, shali be sealed with a
gaskel cf material resisiant ‘0 the procuct 1o
be packed, and shzll be eecured 10 the rolled
felss wire by a closing ring or other device.
Three 1olling hoops, expanted or rolled In the
drum body, shall ba localed &8 shown In the
figure. ‘ '

3.5.4 Embossing

Menufaciurers’ embossing marks on the bet-
1om head shell be In accordance whh applica.
bie ilems, ules, and reguiations.

3.58.5 Shipping dala

Drums that meet the reguiremenis of 3.5 shzll
be In accordanca with the following:

Volumstrle czpacty

Ratsd {marked) content:  ES gallons
(208 ers)
Minimum conlent: 57.20 pallerns
{216.5 TK&rs)
Kaximum content: 57.75 gslions
(218.8 litere)
WMinlmum weight’? 48.8 pounds

(22.0 kilograms)

Ocsan shlpping cubae
Tweed's Accurale:
Atlantle Westbound:

11.667 cubiz fast
0.327 448 cudbic
maelar

NOTE = These ate not direct cenversicns, See
clause 2 Io_r calculatlon.

" Minlmurn weight Is celculated on the basis of s1eel belng minimum thickness whh metel things plus a 12-
gese si66l DOT 17H bolled sing; 2cival contziner weight may sxceed the minkmum depending upon sctust stes!
ihickness vsed, - .

16
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ANSI nH2 51 3R 0724150 DSCALAD 974 mm
ANS| WH2-1991

3.5.6 Tolersnces

i e Diarmnetel over 1ockIND fiNg. i serernrraaanes ,23-15/16 In= 1/16 In (608 mm £ 1.59 mm)
Dlameler over rolling hoBSS . ciiimraian brvre ey raaes 23-13/32 In (585 mm) minimum
23-15/32 In (586 mm) maximum
Diameler over {ales wire........... breerireer e eaereniarta e rr st 23-1/2Int 1/16 In (557 mm £ 1.59 mm)
Overall helghl e e 34-9/761n 2 1/8 In (679 mm £ 3.18 mm)
Helght, cover ofl... i ceartissssarencarenes 34-1/8In£1/81In (867 mm =3 18 mm)
All other helght gimensicrns .o.iiveereenne rtireseenanaanre Z£1/81n (£ 3,18 mm)
Ceonvexity ef top head...r e g9/16 In* JV16in (143 mmt 4.76 mm)
Convexity of botlom head....ovviiiiimniie e e 116 In 2 1468 IN{17.5 mm £ 1.59 mm)
""" T Al GIREF EIMERSIBAS e crsese e e resesenent 1716 10 (£ 1.59 mm)
l————::-sme;n ls:!rnmt____.i
. 1 lﬂaia 1222 mm)
A — o~ P

I

]—3-’! in (5852 mml WIN
A in 119 mm) MAX

231546 in % 1116 in {608 mm £ 1.58 mm)
{————— 202-1/25n 557 momy _——_}l

oo R 1
3in (76 mm]
I V_ .
8-5/116in
1217 mm}
—_—
< ==—-“5>
MM-1/80n .,
BEY mm) \
) 23-7/V6 in 1£35 mm) )
Min 34.9/1
(279 mm) 879 ﬂ:l':\?
e T2.1/2 00 (577 VT et
11918 1n
(294 mm]
&8 (158 mml MIN
Adin 119 mml MAX
1

. ! Lo 115 mem)

NOTE: All metyic units 13¢ qounded, wheie required, in sccoréance with the precedure glvenin 2.2.1.3.

17
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3.8 Amerleen Nailone} Stenderd for 55-
Gallon (208-Liter) Fuil-Removable-Head
Steel (Round-Seam Chime) Drums (DOT-
17H, UFC-Rule 40, NMFC-liem 260)

3.8.1 General .
The drums covered In 3.8 shall comply with:

g) Depertmentci Trensporiation Epecifl-
callon 178, or

b) Ruls 40 of the Unliorm Freight Classifl-
calion, or

¢} Hem 260 of the Natlonai Wotor Freight
Classiflcation

DOT Specification 17H Is publlshed In the
Code of Federal Regulations, Title 48, Parl

178; Rule 40 by the Nztional Rzilroad Freight

Commitles, agency of ihe rzilroads; tem Z€0
by {he National Classlticailon Boerd of the
molor carrler \ngusiry, These suppiements,
amendments, of relssves 10 thege specilica-
tlons &5 In etfecl apply.

3.8.2 Matersl

Waterial shall be 18-page steel body end bol-
tom head with 16-gege stee! {op heed and 12-
gage sieel closing ring, Sieel may be greater
than but may ntt be less than DOT
Ces!gnaled Gepss, as follows:

Minimum thitknecs

Gsge

numbsr (in) {mm)
12 0.0548 2.40
18 0.0822 1.35
18 D.C428 1.09

Sheset sleel thickness shall be measured at
any pelnt no less than 3/8 inch {9.52 mm)
{from the edge.

3.8.3 Construction
‘The beiiem head shail be seamed 10 the body
using & nonhardening seaming compound.

ANSI MH2-1891 (3.8)

Reovislon of
ANSI MH2-1855 (3.8)

The side seam shall be welded. The top of
the shell, or body, shall be of sleel, rolled io
form & 1/2-Inch {12.7-mm) false wire. The 1cp
heed shall be fully removable, convex, end
7/8 Inch (22.2 mm) deep, with one or more
corrugelicns near the periphery. The {op hezd
shzll it over the rolled false wlre at the open
end of the drum, shall be sealed with a pasket
of malerls) resistant to the product 1o be
packed, and shall be secured {0 the rolled
false wire by a closing rlng or other cevice,
Thres 10lting hoons, expanded of rolled in the

--grum-body, shall be localed as shown In Ihe

figure,

3.8.4 Embessing

Menvizciurers' embossing marks on the bl
{om head shall be In eccordance with eppilca-
ble Hems, rules, and regulelions. :
3.8.5 Shipping data

Drums that meet the requirements of 3.8 shall
be !n gccordance with the following:

Yolumeltic capacily

Raled {(markec} conteni: 55 gallons
(208 liters)
Minimum conlenl: 57.20 gelicns
(215.5 lMers)
Maximum conlent: 57,75 galicns
{218.8 lilers)
Minlmum weight'! 48.0 pouncs

{21.8 kilograms)

Oceanshipplng cube
Tweed's Accurate:
Allentic Wesibound:

11.333 cubic fest
0.323 727 cuble
meler

NOTE - Thesse &re not dltect conversions, Ses
clausa 2 ior calcalstion.

1) Minlmum welght s celculated on the bas!s of steel belng minimum thickness wih metal fitings plus a 12-
2pe sieel DOT 17H bohed ring; actual comtaingr weight may exceod the minlmum depending upen actval sles!

thickness vsed.

22
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ANSI FHZ 91 BN D7E4150 D5DALAL 392 mm

ANSI MHZ.1661

3.8.8 Tolerances

e Dlamsler over 10CKINg fng .uerecernrenns cerereniresnerans 23-15/46 In £ 1/16 In (608 mm £ 1,59 mm)
Diameler over relling hoops. . vinnniiiniinien. crrereenn.23-13/32 10 (595 mm) minimum
23.45/22 In (586 mm} max!mum
Dlameter over false wlre....... rreereanns SOTOP 23-172Inx 1/16 1n (597 mm % 1.5 mm)

OVEIAl BEIGRL . cv et eeeerrrreriesesereermesasseaeseresessnsarees o 347716 I £ 4/8 In (875 mm £ 3,18 mm)
Helght, cover 0ff.....versieercesresssssersssesersseseseeeen 34 1N 2 1/8 50 (864 mm £ 3,18 mim)

All other helght dImensions ....ccveeiennaanns rennveeserensrrnans + 1/8 In (£ 3.18 mm}
Convexity of top head...... bt teererrasier s ensaste st een cemreenn g/16 In £ 3/16 in (14.3 mm £ 4,78 mm)
Convexlly of botlom hegd. i i g/i6inx 118In {143 mm £ 1.58 mm)
All OLher BIMBNSIONS o vveeeeereers v e e + 1416 In (£ 1.59 mm) ’

I———-——::-'nhe in 1602 mm)

| 1 r?/ﬂiﬂ (g2.2 mm])

s U= - I

Lm in 19,22 mm) MIN 1

37470 VP mm) MAX

231581850 £ 16 in (608 mm 2 1.9 mm)
{————— 23:1/2 i IS57 mm) ————-ll
e s T ez aw

r 4
Iin GO mm}
—_— :

v
NS

in

1
18 mem)

!-,
|

M in
{564 mm)

23:7/16 in (ESE mm) NOTE 2)

MINE in

(279 mm) (87§ rmen)

S\

F——— 2211 R.ih 1522 mm)

11-1/2in
(282 mm)
121 {127 mm] MIN
LA In 158 mm) MAX

!

—_— b ] !

-t

. . Lerpin (150 mm)
NOT)S:

PE1 AN metrie ynlis s1e tounded, whesr roqulied, in secordaner with the procadure ghvea in 2.2,1.2,
» 12) The overzD height B (he eentrofling dimengun and dors not cqual the 1um of the incrementy,

e ——————— : B-9
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3.9 American Netionsal Standeatd for 55-
Gallon (208-Lliter) Full-Removeble-Heed
Steel (Double-Seam Chime) Drums (DOT-
17C, UFC-Rule 40, NMFC-Hem 260}

3.6.1 Generel
The drums covered in 3.8 shall comply with:

a) Depariment of Transporiztion Speciil-
catlen17C, or

b} Rule 40 cf tha Unlform Freight Classiil-
catlon, or

c) ltem 260 of the Nailone! Moter Freight
Classlficatlon

DOT Specliicaticn 17C s publishsed In the
Code of Federe!l Regulations, Tile 49, Part
178; Rule 40 by the National Railricad Freight
Cemmitiee: em 260 by the Natienz! Molor
Frelght Treitic Assocletion, These svpple
menis, amengments, or reissues {0 these
specificetions as In ellect epply.

3.8.2 Materlal

Malerlal shell be 16-g2ge sieel boly and bot-
tom head with 16-025s steel iop head &nd 12-
gage sleel closing ring. Steel mzy be greeter
than but may not be less than DOT
Designaled Gages, &5 foliows:

Minimum thizkness

Gage
number (In} (mm)
12 0.0948 2.0
i8 0.0533 1.25

Sheel steel thickness shall be measured at
gny point no less than 3/8 Inch (2.2 mm)
frorn the edpe.

3.9.3 Consiructlon

The bottom head shell be seamed io the body
veing a nonhzrdening seaming compound.

ANSI MH2-1881 (3.8)

Revition of
ANE]I MHZ2-1565 {3.8)

The side seam shall be welded. The {cp cf the
shell, or body, shall be of sleel, rolled 1o form
a Y/2-Inch (12.7-mm) false wire. The iop head
shall be fully removable, convex, and 7/8 ineh
(22.2 mm) ceep, with one or more corruga-
{igns near the periphery. The 10p head shall fit
over the rolled false wite &t the open end of
the drum, shall be seeled with a gasketf of
malerlal resistant 1o the proguct 1o be pzcked,
and shell be secured 10 the relled false wire
by a closing tlng or other device. Three roliing
hoops, expanded or rolled in the drum bocy,
shali be located &5 shown Intha figure,

3.8.4 Embossing

Manulacturers' embossing marks cn the hot.
iom hezd shall be In accordance with applica-
ble Hems, 1ules, and regulations,

3.9.5 Shipping dseta .

Drums that meet the requirements of 3.9 shal
be In accerdence with the tollowing:

Yolumstric cepacily

Raled {(marked) conlent: 55 gellons
(208 lkers)
Hinimum content: £7.20 gallors
{216.5 Ihers)
Kaximum centent: £7.75 ¢gallors
(218.8 lhe!s)
Minlmum welght) 57.4 pounds

{26.0 kilograms)

Ocsan shipping cibse
Tweed's Accurate:!
Allantic Wesibound:

11.333 cuble feet
0.323 727 cubic
metisr

NOTE - Thete ara net dlrecl converslons. Sce
clause 2 for caleulation, -

Y Minlmum welght is calcLlaied cn 1he bas's of slee! being minimum thickness with metal finings plus & 12-
gage steel DOT 170 bolied ring; 2ctual container weight mey sxcecd the minimum depending upon acival stesl

thickness vsed,
24 '
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ANSIMH2-1891

' 3.9.6 Tolerences

@ Diameter Over I0CKIRG FiMQ oorereircsrirnscannsess e enes 23-15/16 in £ 1/16 in (0B mm % 1.59 mm)
Diameter aver 01ing hOCPS e T e 23-13/22 in (525 mm) minimum
23-15/32 in (596 mm} maximum
Diameler over (G188 Wire. ..o e 23-1/2 102 116 in (587 mm £ 1.59 mmy}
Overall helghtioeniens rrerarresseenssiene eeraesr s ansnareries 24-7/81n2 1/8 In (BB8B mm £ 3.18 mm}

Height, cover off 3412102 1/8in (B77 mm £ 3,18 mm)

All ciher helght CIMEnRSIONS wovivivrircreirersnrvenennso 2 1/8 i0 (2 3.18 mm)
Convexlty of tOP hedd.niiiiinnnns o ereseerenns e aaanane /16 In2 3/16In(14.3 mm £ 4.76 mm)
Convexity of botlom Read ..o e 1116 in+ 1718 In (17.5 mm £ 1.58 mm)

All O1NEL BIMBREIENE o reiirvrerseeniersresrssssasssreeseermnres et 11610 (2 1,59 mm)

231118 in 1802 v}
| st in 22,2 mm)
—

—— R o . 1

}3
t:il n 1552 mm} MIN 1

34 in NEmm) MAX

239518 int 1/16in (6C8 mm 2 1,55 mm}
“———— 3312 1n (557 mml) _—__..‘“

Sl N i Y
P t 1
Jin (76 mm)
Y- S i
8-$/16in
1217 mm}
U,
( ===-—.'=P -
3in
{877 mm)
23318 0n {556 mm)
13in 34-78 in
1219 mm) {868 mm)

-
4

re— 121in 1572 mm| ——
11.§/18In
(294 mm)
528 1In (15,9 mm) MIN
¥ In (18 mm) MAX

!

T 9 I L

. J —LJM in {19 mm)

NOTE: AY mewic unlla are sounéed, where requlied, in sceorance with the procedure given n 2.2.1.2,

25
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PROJECTED SOLID WASTE FEED STEAM

The upgrade of the TRUSAF 10 extend the life of the facility is proposed at this time
because the facility is presently the only licensed facility for receiving TRU and TRU-mixed
waste that has a maximum 400 gram fissile load limit per drum. Upgrades have been
made to TRUSAF to assure acceptable operation of the facility until the verification assay
and RTR operations can be relocated 1o WRAP Facility Module 1. The characterization
records of drums received a1 TRUSAF are verified by assay and RTR {or compliance with
waste receiving requiremants Drums properly characterized and within the storage fimits
of CWC can be transferred 1o the CWC storage facilities. Drums with characterization
records that cannot be verified by nondestructive methods, or where the activity of the
drum contents exceed the CWC storage limits, must be stored at TRUSAF until WRAP
Module 1 becomes operational. When WRAP Module 1 is operational, the contents of the
drums stored in TRUSAF can be processed for disposal. Normally, the drum gram lcad
limit for waste processed at WRAP Module 1 will be 200 g of fissile material; however,
provisions have been provided 1o process special cases where drum fissile content is
above 200 g.

Present plans for disposal of TRU/TRU-mixed waste are predicated on the opening of the
WIPP in the year 2000, with the initial shipments of TRU/TRU-mixed from the Hanford Site
to start in the year 2002, According to preliminary Scenario 7.1 Case Study of the Solid
Waste Projection Model, Phese | through V Storage Facilities should be adequate for
storage of all of the solid waste drums through the year 2003, If the WIPP opening is
delayed, additional storage space for the accumulation of TRU/TRU-mixed waste will be
required,

The requirements for additional storage space increases rapidly after retrieval starts and
WRAP Module 1 becomes operational. The planned storage facilities for solid waste will
provide sterage for 78,500 drum equivalents by the year 1998, A delay in the operational
startup of the WIPP will impact the amount of additional storage capacity that will be
necessary. TRU in drums represents only about 4 percent of the solid waste quantities
that will be stored. Processing the TRU/TRU-mixed to the WIFP waste acceptance criteria
will approximately double the volume of the original TRU/TRU-mixed waste. Because of
the doubled volume of processed TRU/TRU-mixed waste, the TRU/TRU-mixed waste in
storage will probably not he processed until the WIPP gpening is assured and an épproved
WIPP waste acceptance Critetia is issuved.

The 224-T TRUSAF presently has the capacity to store about 2,000 waste drums. !f the
cell area of the 224-T TRUSAF were decontaminated and converted to a drum storage
area, it could accommodate an estimated additional 3,000 drums. The addition of a
3,000-drum storage capacity is insignificant in light of the overall forecasted storage
capacity requirements which have been estimated. However, the 224-T TRUSAF could
continue be utilized to temporarily store TRU/TRU-mixed weaste drums that require special
considerations for storage. Two types of waste that could require special storage
considerations until WRAP Module 2B is operational in-2008 would be waste drums that
have high TRU content in the waste, and/or security classified TRU waste.
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TRU waste drums that contain between 200 and 400 g of fissile material can be stored at
the 224-T TRUSAF. Based on the historical data contained in WHC-EP-0225 the
estimated drums in retrievable storage, containing 100 g or more of certitied TRU materials
will be approximately 1,414 drums, with 34 of the drums containing between 2C0 and
400 g of TRU waste. The actual number of drums containing security classified waste has
not been determined at this time. The solid waste information tracking system lists

973 drums contain security classified waste; however, estimates exceed 1,200 drums.
These drums are candidates for storage at 224-T TRUSAF until they can be processed
through WRAP Module 2B.

The amount of storage for TRU/TRU-mixed waste drums that will be required each year is
shown in Table C-1. The annual storage requirement column reflects the yearly projection
of quantities of TRU/TRU-mixed waste drums that will be in storage before and during the
processing of the waste in the WRAP Modules | and 2B facilities. The annual shipments to
WIPP column shows the quantities of repackaged TRU/TRU-mixed waste drums that will
be disposed of at WiPP. The datz assumes that shipments to the WIPP will start in 2002
and that the yearly shipment quantities are sustainable. The shipping rates that
eppreaching 9,000 drums/yr may not be achievable, resulting in an adverse impact on
available drum storage.

C-2
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Table C-1. TRU Waste for Processing, Storage, and Disposal.

| Annual Storage Requirements | - Annual Contact-Handled '
...+ for Contact-Handled "= | * TRU/TRU-Mixed Drum ::-
“ TRU/TRU-Mixed in Drums = | .. Shipments to WIPP .
3,182 o]
1985 4,339 0
1986 5,255 0
1887 6,046 0
1898 6,705 0
1889 7,835 9]
2000 10,0863 0
2001 11,578 o]
2002 10,273 2,945
2003 6.581 5,842
2004 4,162 5,649
2005 5,451 1.965
2006 5,926 5,826
2007 5,248 1,864
2008 5,725 1,856
20089 7.188 3,082
2010 8,512 5,510
2011 8,870 . 7,738
2012 8,020 B8.854
2013 6,454 8,627
2014 6.003 6,806
2015 5,964 6.830
2016 5,538 7.234
2017 5,026 6,986
2018 5,024 6,395
2019 4,801 - 6,440
2020 2,454 , 3,623
2021 3.609 0
2022 4,762 0
2023 5,916 0
TOTAL N/A 100,413
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Westinghouse Hanford Company(b), 1989, Criticality Prevention Specification,
CPS-SW-149-00001, Richland, Washington.

westinghouse Hanford Companylcl, 1993, Criticality Preventicn Specification,
CPS-SW-143-00002, Richland, Washington.

Westinghouse Hanford Company{a), 1894, Internal Memo, cial Soligd Waste
Projection Model Report, 87320-84-RSK-025, Richland, Washington.
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1.0 ROOF AND EXTERIOR WALLS

1.1 ROOF

The existing roof is a built-up flat roof of hot tar and gravel. There have been
reporis of leaks in the roof during heavy rains.

Access for construction to the roof is not advisable because of the condition of the
roof. Additionally, the level of radiation at the secticn of the roof located above the
cells may not sliow personnel access. Accordingly, it is proposed that no work be
done to repair the present roof but 2 new roof be constructed over the present rocf.
The new roof will be supported on buttresses constructed on the side walls of the
building and light weight steel trusses resting on the buttresses. The roofing
structure will be designed with adequate sloping 1o provide goed water runoff. The
trusses will be covered by metal roofing.

The proposed new roof is shown in Sketch 224-T-CS-001. (All sketches are located
in Appendix A.)

1.2 EXTERIOR WALLS

The walls of the building originally consisted of filler blocks installed between the
cast in place concrete columns and beams. These blocks were subsequently
removed and replaced with reinforced concrete. The concrete has now shrunk and
gaps have developed between the columns angd thie toncrete filler. During heavy
rains water seeps into the building through these joints.

It is proposed to seal the joints between the concrete columns and beams and the
poured-in-place concrete filler. Approximate joint lengths are as follows:

€& each x 197 ft 1,182 ft
Beachx 331t = 198 ft
14 eachx 121t = 168 ft

Total lin ft = 1,548 ft

Height of scaffolding will range froem ground level to + 36 ft above grade.

2.0 LOADING DOCK

A 45-in. high concrete truck loading dock will be constructed at the south end of the
building at the point of the existing roll-up door. It will measure approximately 100 f1~ and
be equipped with truck bumpers, bed elevation adjustment, metal roof and sides for wind
and weather protection. :

A down ramp or hydraulic controlled drum lift will be provided to transfer the drums from
the loading dock to O ft - O in. level.
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3.0 AIRLOCKS

The safety analysis report requires that the storage area be maintained at an air pressure
of -0.5 in. WG with respect to the outside air pressure, and that the cells be maintained at

-0.3 in. WG with respect to the storage area, The Dangerous Waste Permit
{Johnson 19982) also states that the bundmg will be maintained at a negative pressure with

respect to the atmosphere.

The two vestibules at the personnel entrances are enclosed and maintained at a positive
pressure with respect to the atmosphere and 224-T TRUSAF. This is consistent with the
design philosophy of the negative building pressure and filtered exhaust. The southwest
receiving entrance and roll-up door do not conform to this philosophy. It is therefore
recommended that a drive-in airlock be provided at the receiving entrance, and that the
roll-up door be sealed. For estimating purposes, it is assumed that the drive-in airlock will
measure 15 ft long by B 1t wide by 10 ft high. It is also recommended that alarms be
installed on all airlocks that sound when both doors are open simultaneously.

4.0 ELECTRICAL SYSTEM

The present electrical system was instalied some 50 years ago and refiects the technology
and materials available at the time. The power distribution pane!s are equipped with fuses
and the cable insulation has exceeded its design life. The following electrical upgrades are
proposed. The guantities shown are not design verified but are assumed for cost

estimating purposes.
4.1 Install the following power distribution equipment:
. Two power transformers, each of 500 kVA, 13.8 kV - 480 Y/277 Vac, The
transformers will be mounted on concrete pads outside the 224-T TRUSAF,

Each transformer will be supplied from a separate source to provide back-up to
each other.

. The proposed power system is shown on the one-ling dlagram in
Sketches 224-T-ES-001, Sh 1 and 2.

4.2 Install oné switchgear assembly, 480 Y/277 Vac, 1,000 A rating with the following:

. Main circuit breaker 10 be 1,000 AF, branch circuit tied to the primary source
of power.

. A 1,000 AF tie breaker connected to the secondary source of power.

. Branch circuit breakers,

. The switchgear assembly will include a space for a future power circuit breaker
which will serve as the main circuit breaker for the power system for the Hot

Cell ares,

4.3 Install one 4B0 Vac 3-phase, 600 A moter control center.
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Install two 480 - 208Y/120 Vac, 45 kVA dry type transformers each of which will
supply a 208Y/120 Vac panel board.

Install a 5 kVA UPS system which will meet the facilities instrumentation
requirements.

The entire electrical wiring system of the facility will be replaced by installing new
wiring in conduit. The present wiring can either be removed or abandoned in place,
Assume the installation of 2,000 {ft of 1-in. conduit and 500 ft of 2-in. conduit.
Also assume 10,000 ft of #12 AWG wire and 2,000 ft of #4 AWG.
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5.0 HEATING, VENTILATING, AND AIR-CONDITIONING SYSTEM

The present airflow configuration of the facility is shown on Sketch 224-T-MS-001.
Sketches 224-T-MS-002 and 224-T-MS-003 show proposed HVAC modifications.

5.1

Transite Ducting

Sorme of the 224-T TRUSAF supply ductwork is transite (asbestos cement). This
ductwork is located on the first floor and supplies air directly to mest of the floor. 1t
also acts as a header for the supply ductwork in the rest of the building. During a
past system modification seme of the original ashestos ductwork was removed.
Asbestos associated with the supply air handling unit has also been replaced.

The concern with the transite supply ducting is that air ergsion could cause asbestos
fibers to beceme airborne and be sent to the worker breathing space. This is
especially likely to occur if the asbestos can be crumbled by hand pressure (is
friable). Recently the dust in the 224-T TRUSAF BVAC supply system was sampled
and tested for asbestos content (Thomas 1993). Only one of the four samples
taken had asbestos init, and only 8 irace content was detected. It is therefore
expected that we have a nonfriable case.

Regardless of the sampling results, 1o sbsolutely prevent erosion two methods of
asbestos abatement are considered: 1) replace the transite ductwork and 2) remove
duct panels to access the interior of the duct, to encapsulate the interior with a

~ {ixant to prevent erosion; srd then toreplece the removed transite panels with metal

panels (ICF KH 1992). Absztement work could be completed during a moderate
season when the facility does not require operating the HVAC supply system, so
that minimal disturbance of facility operstions would occur. After abatement the
entire duct system would be vacuumed.

Also to be considered is the current Hanford Site Asbestos Abatement Plan,
WHC-EP-0380 (WHC 1993). Prior 10 the recent testing, the 224-T TRUSAF supply
ductwork was assumed to contain friable asbestos. The building is therefore listed
in WHC-EP-0390 as a Class A1 facility, indicating a high potential for asbestos
exposure, Abatementin ciass Al facilities is to take place before FY28. The planis
updated annually, and is due to be updated in the fall of 1884, A changein 224.T
TRUSAF classification is expected.

It is also useful to compare this ductwork with similar ductwork onsite. The

271-U Building ductwork is such a case, While the ductwork is similar, dust sample
test results for 271-U are quite different from those of 224-T TRUSAF discussed
above. Significant asbestos was found in dust samples from the 271-U ductwork
(Thomas 1992). The interior of the 271-U ductwork has since been encapsulated.

Based on the difference in test results between the 224-T TRUSAF samples and the
271-U samples, it has been proposed in egn internal memo (Hapke 18983) that no
asbestos abatement is necessary for the 224-T TRUSAF ductwork. The memo also
states that routine periodic air monitoring for asbestos fibers is planned, which is
intended to check the safety of the workspace air. The conservative approach,
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however, would be to ensure that no erosion takes place by removing or
encapsulating the interior of the duct.

The present report proposes to replace the ductwork. This entails the replacement
of some 200 11 of ductwork.

Ventilation Fans

The fans have been in service for over 25 vears and will need replacement over the
next 30 years.

lace the two exhaust fans with like fans.

it is propose
Preheat System Coils

The preheat systemn coils of the supply air handling unit are very old and should be
replaced.

For estimating purposes, it is assumed that the prehest coils raise 37,700 scim,
30°F (11 to 40°F} with steam at 110 psi similar to wing 1FB F-114).

HEPA Filter Assemblies

While many advantages would be gained by replacing the exhaust HEPA filter
systemn with a new system meeting 1oday’s standards (ASME N508 and N510), this
is an existing facility and full compliance with current standards is not required.
Furthermore, facility safety analysis report {Pines 1987) states that loss of drum
containment will not be a likely event during storage, and that contamination in the
sealed process cells is fixed. The HEPA filtered exhaust is therefore an extra
measure of safety.

A visual inspection of the outside of the HEPA filter housings revealed that two
upgrades are necessary. These two upgrades are the only upgrades considered
necessary for the continued operation of the system.

First, port labels need to be provided, and missing screws on the test ports need to
be replaced. The port labels need to specify how each port is to be used during the
in-place leak test to assure consistency between tests.

Second, new ports need to be added to the duct between the F cell HEPA filter box
and the building common exhaust plenum. These ports are necessary to properly
perform the annual HEPA filter aerosol leak test. The ports will be used to obtain
the filter bank flow rate for the test, and one of the ports will be used for the
baseline test.

New flow test ports are needed because the existing {low test ports are located

immedistely downstream of the flow disturbance. The new ports should be located
per Chapter 9 of the ACGIH Industriat Ventilation Manual (ACGIH 1988).
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While ASME N510 requires baselining upstream of the filter bank. this standard is
new criteria. The F cell HEPA filter system configuration will not allow the addition
of an upstream aerosol injection port in a location such that an upstream baseline
sample can be taken. Air enters the filter box directly from F cell below. However,
the past site standard has been to design systems so that the baseline is taken
downstream of the filter bank {Jchnson 1880). Downstream baselining using a new
port for the baseline sample is adequate for continued operation of the system.

The new ports should be located close to the exhaust plenum to obtain the best
haseline sample and test sample possible. After installing the new ports an
ASME N510 serosol distribution test should be conducted for the downstream
baseline to determine if a mixer plate is necessary.

Exhaust Stack and Stack Sampling

The existing stacks discharge horizontally and have sample probes immediately
downstream of the fans. While neither 40 CFR 61 nor WHC-CM-7-5 require that the
stacks or samplers be redesigned, and careful review of the codes reveals that the
location of the sample probes is not prescribed uniess 1he extraction is for a CAM
from a NESHAP stack. the design can clearly be improved.

it is preposed to modify the stack 1o provide vertical discharge by constructing an
gxhaust stack on the roof of the building.

Qutside Air Pressure Reference System

The outside air pressure sensor opening is restricted with duct tape. Apparently the
sensor allowed too much fluctuation due to wind. There are commercially available
outside air sensors that compensate for wind velocity and direction, For example, a
sensor similar to the static outside air probe manuiactured by Air Monitoring
Corporaticn could be mounted 15 to 18 ft above the top of the building using
approximately 50 ft of 2-in. pipe.

Heating

The entire building is presently heated by with steam. This is not a storage
requirement and it is not a energy efficient operaticn. The office and drum analysis
area are the only areas that should be heated.

It is proposed that the steam system be disconnected from the building and a
heating system consisting of an efectric heat pump and supporting electrical furnace
be installed for the offices and the drum analysis areas only.

This activity could be postponed until the steam plants in the 200 East and
200 West Areas are removed from service. For planning purposes however this
effort is included in the cost estimate.

For estimating purposes, approximately 19 tons of cooling will be required and
approximately 140 ft of supply ducting will be redesigned.
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6.0 ELEVATOR

The 224-T TRUSAF has one elevator and it is essentially used for drum and fork lift
transfers between floors. It is an electric powered, 50 FPM rated speed, 8,000 Ib rated
load, freight elevator made by Houghton and installed some 50 years ago.

The codes and standards that apply to this elevator are ANS1 A17.1 and 17.2, and
WAC 296-85.

On April 28, 1993, an annual inspection per ANSI A17.1 and A17.2 was performed by
Montgomery Elevator Company. Four nonsafety related deficiencies were identified by the
Inspector. The stop switch on the top of the car needs to be clearly labeled per

ANSI A17.1, Rule 210 (e). A permanent light fixture needs to be provided in the pit per
ANS! A17.1, Rule 106.1 (e}. A stop switch needs to be provided in the pit per

ANSI A17.1, Rule 106.1 {f). A ladder needs to be provided for pit access per

ANS!I A17.1, Rule 106.1(d).

Per WAC 286-95-101, these are the minimum standards for all existing electric elevators,
Some design requirements (ceble specifications, wiring diagram, etc.) cannot be easily
verified in the field for cld elevaiors. Accerding to the Thomas Register, the Houghton
Company no longer exists. The ANS! inspection discussed above covers the reasonably
verifiable requirements.

This limited size of the car presents an operational problem. However, since the existing
shaft which houses the elevator is concrete, enlarging the shaft to accommodate a larger
elevator poses a major effort; accordingly, no change to car size is proposed at this time,
Instead, it is propesed that an additional drum transfer system consisting of a dumbwaiter
be constructed on the southwest side of the building. This elevator will be constructed
outside the building as shown on Sketch 224-T-CS-001.

As part of this effort it proposed that, in addition to the upgrades discussed above for
compliance with ANSI, the hoisting, electrical and contrel systems be replaced.
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7.0 SECURITY SYSTEM

At present, there are four doors which provide access to the gallery portion of the building:
one double wide door and two standard size metal personnel access doors,

It is proposed to replace the wooden with metal doors. Additionally, it is proposed that
the doors be equipped with some type of access control system (key card or equivalent)
and intrusion alarm,

The door alarm system will be connected to a manned remote station via the HLAN
system.

8.0 COMMUNICATION SYSTEM
At present, there is no HLAN service to the building. It is proposed 10 connect the building

to the sitewide HLAN service. This will provide a channel for transmitting security alarms
from the building 1o an offsite station.
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9.0 FIRE ALARM SYSTEM

The fire protection and detection system is over the next 30 years and will require up
dating to comply with changing requirements. For estimating purposes, it is assumed that
a totally new fire detection and alarm system will be installed.

A smoke detector will also be located in the duct {reference Drawing H-2-36218),
10.0 INVENTORY CONTROL SYSTEM

Install bar scanner arid supporting computer equipment for computerized site-wide storage
and inventory control of waste materials.

" The system will b& connectéd to a reporiing station-{T8D} through the HLAN system.
11.0 RADIATION AND HAZARDOUS GAS MONITORS

Design, purchase, and install radiation and hazardous gas monitors in return air ducts or in
individual areas or rooms in drum storage areas.
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1.0 INTRODUCTION

BACKGROUND

The 224-T Building was constructed in the 1940's to decontaminate and
concentrate plutonium solution from the bismuth phosphaie process in T Plant.
The building is divided into two sections by a 1-ft thick concrete wall which
bisects the building in a east to west direction. The northern section of the
building is divided into three floors and is presently used to store solid waste in
drums. The southeast section of the building consists mainly of six process
cells.

Originally, five of the six celis were used in the process mentioned above; B cell
was available as a backup for D and E cells. Changes in the processing
operations in 221-T resulted in a greater output rate that necessitated an
increase in the capacity at 224-T. In 1948, B cell was activated to operate in
parallel with E cell.

In the mid 1850's, the bismuth phosphate process was ebandoned for more
efficient processes and the 224-T became excess 10 programmatic needs.

The 224-T is being maintained in a safe condition. The processing area,
however, is near ambient pressure because there is no operating cell exhaust
system. The doors are constructed of weod and over the years have warped
and shrunk. The plutonium inventory, deterioreting condition of the physical
barrier and low di{ferential pressure between the cells and the outside
environment resulted in a high radiological tactor) being attributed to this
fagility by Owens and Sabin (1984). The radiological factor and the valee of the
facility for potential reuse give this project a high pricrity for decommissioning
with respect to 200 Area SFMP facilities.

Access into the Hot Cell area of 224-T has been restricted since the gallery side
of the building was renovated in the early 1270's. The 224:B and 224-T
structures utilized the same design and process equipment. 224-B has been
surveyed and a detail D&D plan with an estimated inventory has been
compfleted.” Thiy data s contained inrihe document titled "Radiclogica!

- Characterization of 224-B Hot Cells™ (SD-DD-TRP-003) and forms the basis for

estimating the work 10 be completed in 224-T.
OBJECTIVES

The objective of decommissioning the hot cell portion of the 224-T Building is to
reduce or eliminate the radiological hazards of 224-T cell area and make
approximately 15,000 ft* of the building available for beneficial reuse.
Equipment and piping will be removed and the building surfaces decontaminated.

TThe radiological factor is a nondimensional factor used in making relative comparisons
among the SFMP {acilities.
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This document describes the way that the decommissioning effort will be carried
out and discusses the planning, the allocation of resources, the procedures and
other documentation that must be prepared to support the effort, and the cost
and schedule of the project.

SCOPE
The project will be limited to the following activities.

. Erection/construction of a staging building to serve as a packaging and
shipping area for all contaminated equipment removed from the cell area.

. isolation of the cell area from the rest of the 224-T Building. This
includes disconnection from transfer lines, waste lines, and the
224-T Building ventilation system. The building ventilation supply and
service piping will remain 1o the extent that it is not contaminated.

. Remova! and packaging of all process equipment and piping.
. Decontaminztion of building surfaces.
. Repairs to the building will be made only to assist in the

decommissioning and 1o make the building safe and secure at the end of
the project. Repairs will not be made to make the building useful for any
specific purpose. Systems {such as electrical and fire protection) will not
be upgraded unless these systems are needed to leave the building in a
safe stendby condition.

2.0 FACILITY DESCRIPTION
224-T C_:ELL AREA
Main Structure

The 224-T Building is constructed of reinforced concrete and concrete block.
The building is divided along its length by a 1-ft-thick concrete wall into two

- main sections. The southern section cf the building is occupied by the

processing cells.
Processing Cells

What equipment and radiological characteristics exist in the 224-T cell area is
not known. For estimating purposes, however, it is assumed in this report, that
because of the similarity of the 224-T and 224-B Buildings, the radiological data
contained in the 224-B report {(SD-DD-TRP-003) can be used as & basis to
evaluate D&D costs of the 224-T Building.

The processing portion of the building consists of six cells (A through F). Cells A

through £ are three stories high (40 ft) and are separated from each other by
15-ft high, 8-in. thick concrete walls. Each of these cells is approximately
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25 by 28 f1. Cells A, B, D, and E are similar in equipment and configuration. On
the first floor of each cell, thefe are two 9-ft diameter by 9-ft high tanks and one
4-ft, 6-in. diameter by 7-1t high tank. B cell has an additional tank with smaller
dimensions. Some of the 1anks are equipped with apgitators and motors. A, B,
D, and E cells also have a 10- by 12-ft operating deck at the secong floor level.
A 40-in. centrifuge was located on each of these operating decks. After the
building was deactivated, the E cell centrifuge was removed from the operating
deck and placed on the cell floor. A temporary plank and plywood deck has
been built over E cell a1 5 ft above the second floor level,

C cell differs from the other cells in structure and arrangement. Approximately
one-half of the cell is a deep cell; the floor is 19 ft below the first floor level.
Vessels in the deep cell include 1wo 4-ft 6-in. diameter by 7-ft high tanks and
one 9-ft diameter by 9-ft high tank. A 5-ft 6-in, by 11-ft high pipe tunnel
extends 34 {1t from the deep cell beneath the first floor offices to a pipe
encasement. The piping in this tunnel and the encasement were used for
transferring solutions between the 221-T Building (the separations facility) and
the 224-T Building (the concentration facility). A single 8-ft diameter by 9-ft
high tank sits on the first floor level of C cell.

There is a ground level personnel access door into each of the five cells from
outside. Additionally, a 12- by 12-ft high equipment access deoor is iecated in
the top porticn of the outside wall of E cell.

The 50-ft 6-in. by 25 by 25-ft high F cell is separated from the other cells by a
concrete wall; these concrete block walls will be removed during D&D cleanup,
and only process and waste piping connect F cell with the others. One-quarter
of F cellis a 12-{t 8-in. by 25-ft centrifuge deck that is elevated 7 ft above the
remainder of the cell floor. F cell can be entered through doors from the loadout
area and the outside.

There are two 26-in. centrifuges on the elevated operating deck. The first floor
level has four vessels with dimensions of 4-ft diameter by 5-ft high. Additicna!
equipment includes a small centrifuge (approximately 12-in. diameter) and two

small vessels (epproximately 1 ft 6 in, by 2 ft high). A scale and agitator motor
have been placed in F cell for storage.

Bridge Crane

A manually operated, B-ton bridge crane is installed over the cells. The rails run
the length of A 10 E celis allowing access to each of them. The bridge crane will
be used to move equipment into and out of the building. The crane is operated
from a walkway that extends around the outside of the cells at the second floor
level. A 6&-ft high wall shields the walkway from the cells. The access doors to
the walkway at both ends of the A to E cell pipe gallery have been sealed with
concrete.
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Service and Drain Piping

The service piping and aqueous make-up piping entered the building at the east
end. The agueous make-up chemicals {originating from 271-T), steam piping,
entered the building through overhead lines. Sanitary water enters the building
below grade at the northeast end of the 224-T.

Four sewer systems were used in the 224-T. In addition, there is an internal cell
drainage system that collected drainage in 8 waste receiver tank in the deep
portion of C cell,

A gutter along the east side of each of the A to E cells drains to a &-in. clay pipe
laid below the cell floors. There is also a floor drain in the corner of the A, B, D,
and E cell operating decks that drains to the 8-in. line. The 6-in. drain line i1s
sloped from each end of the cells toward C cell.

In C cell, the drain line empties into the C-9 tank (originally drained to the larger
C-7 tank). Drainage from the deep portion of C cell collects in 3 sump where it
can be jetted to C-7 tank. F cell and the loadout room drain to a sump. The
sumps can be emptied by jetting the waste through a series of tanks until it is
collected in C-8B tank.

An additional pipeline transfer line that is still intact to cell 35 of T-Plant. Since
there are no direct connections from 224-T to tank farms, this line could be used
for waste routing. Its usage will depend on a successiul hydrostatic test of the
line, the radionuclide content of the waste, and whether the transfer will
interrupt T-Plant operaticns.

RADIOLOGICAL CHARACTERIZATION

A radiological characterization of 224-B was conducted in FY85 to support the
decommissioning planning SD-DD-TRP-003 (Gould and Trover, 1885). The
224.T D&D plan is based on the radiological characterization of the

224.B Building. The purpose of the characterization was to determine the
radiological conditions that will be encountered during the D&D project and to
establish a radiclogical inventory for the facility. A summary of the dose and
exposure rates is presented in Table 1. Estimated inventories for the facility are

. shown in Table 2.

Table 1. Estimated Summary of 224-T Exposure/Dose Rates.

~Cutie Ple Window. T ¢ oo euter-Stokes Ton
sz Open {mrad/h) coe e TR . Chamber, WwR/)
A <1 <0.1 10.2t0 1.5
B <1 _ <0.3 10.0t013.3
C {grade) <1 <0.1 up to 20
C (pit) 3v <0.1 <50 to 60
D <1 <0.1 151018
E <1 <0.1 upto 12.9
F <1 <01 18 10 24
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Table 2. Estimated Summary of 224-T Radiological Inventories.

.- |sotopic inventory (in Ci except as noted) ' "

238, 37cs | o %05, |- 60ce
A 5.9 E-02 7.7 E-01 1.6 E-02 3.6 E-02 6.0 E-03
B 8.8 E-02 1.2E+00 | 8.2E-03 6.0 E-03 3.0 £-03
c 2.0 E-01 2.6 £-00 2.7 E-01 1.9E401 | 3.6E+00
D 35E+00 |8.6E+00 |1.0E02 1.2 E-01 1.5 E-02
E 6.7 E-02 8.8 E-01 4.4 E-02 5.4 £-02 6.0 E-03
F 1.3E+00 | 1.7E+01 | 6.6E-01 1.3E+00 | <5E-03
Loadout | 6.8 E-04 8.9 £-03 1.9 £-08 . .
hood
Total 5.2 E+00 3.1 E+O0 1.0 E+0CO 2.1E+01 3.6 E+0C
(505 o)
Air tunnel® | 6.5 £-02 3.6 E+00 | 1.6E-03 - .
(58 gl

8The inventory reported for the air tunnel is only for the approximately 180 ft portion
that will be removed in this project. This portion lies parallel to the south wall

of 224-T.

The radiological characterization determined the following items:

The heavy coating of dust and the pigeon feces found in some of the
cells are contaminated with americium as well as fission products.

The highest concentrations in cell dust for all radionuclides except

were found in F cell.

60¢c,

The deep portion (pit) of C cell had the highest levels of 6O(Zo. The
walls of the pit have water marks, indicative of past flooding. Concrete
chipped from the wall is contaminated.

Many of the flanges were significantly more contaminated than other
exterior surfaces surveyed. - '

Each tank was viewed through 2 riser to determine its contents. With
few exceptions, the tanks were empty. The C-9 tank had a dry, white
crystalline substance approximately 4 1o 6 in. deep on the bottom. A
sample of this substance was surveyed with field instruments and found
to be low activity (71,500 d/m aipha, 600 cpm B-G). The E-4 tank has
a small pool of oil covering about one-half of the tank bottom: the oil
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showed only background radiation levels. The F cell tanks had a thin fiim
that appeared 10 be dust or a layer remaining after liquid had evaporated.

The gutters and sumps along the east walls of A through E cells and
along the south wall of F cell had the highest radiation reading of the cell
floor areas.

3.0 CRITERIA

This section presents criteria for worker radiologica! protection, waste handling, and
facility condition at the end of the D&D project.

3.1 RADICLOGICAL PROTECTION

The following criteria shall be met during the decontamination of 224-T cell area:

Worker doses shall be maintained ALARA and within the guidelines set
forth in RHO (1883c) see Table 3.

Radioactive contamination shall be controlled to keep exposure 1o the
general public to the lowest practical fevels not to exceed the limits of
DOE Crder 5480.1A, Chapter Xi (DOE 1981).

Worker radiclogical safety shall be protected by the use of administrative
and physical controls and by performing work in accordance with the
General Regufations and Practices for Radiation Work,

Table 3. Occupational Dose Guidelines {rem}.

. Type of exposure © Annual . Quarter: . Week T

Whole body, head and trunk, 3 1.25 .3
gonads, lens of eye, red bond ’
marrow, blood-forming organs

Skin (except hands and forearms) 9 3 .g8
Other .organs {except bone) 7.5 = -- --
Bone 15 - -
Forearms 15 5 -
“Feet 15 5 1.50
Hands 15 5 1.5¢

2As measured by the “unfiltered” chip in the record TLD, and "unfiltered”
supplementary TLD, or timekeeping with an open window CP.

bAs measured by a closed window CP and timekeeping or & supplemental TLD
dosimeter.

CAs measured by a finger ring worn with the TLD chip directed toward the source,
or an open window CP and timekeeping {RHO 1883c).
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WASTE HANDLING

Waste packaging, shipping, and disposal shall be in accordance with the
following criteria.

Waste shall be segregated for disposal according to contamination type
and level,

Solid waste packaging, shipping, and disposal shall be in accordance
with WHC (WHC-EP-0063).

TRU waste must be certified to meet WIPP waste acceptance criteria as
detailed in Manning {1983).

RESIDUAL RADIOLOGICAL LIMITS

At the end of the decommissioning project, the building will meet the foilowing
ragiologica! conditions.

L ]

There shall be no smearable contamination; a low level of fixed
contamination is permitted.

The whole body dose rate to the maximally exposed individual shall be
less than 1 mrem/hr.

Any residual contamination, as a minimum, will be painted with a yellow
coat of paint covered by a contrasting color of paint. The yellow paint
will serve as an indication for future users of the possible presence of
contamination.

The average annual dose from residual contamination to any individual
shall be less than 0.5 rem/yr 10 the whole body, gonads or bone marrow,
and less than 1.5 rem/yr to any other organs.

FINAL PHYSICAL CONDITION OF CELL AREA

At the end of the decommissioning preject, the building must meet the following
criteria with respect 10 its physical condition and configuration.

Any openings through floors shall be made safe from falling and tripping
hazards.

The building shall be secure from intrusion by animals and the elements
and unwarranted intrusion by man. ]

Any openings created through walls shall be closed in a permanent
manner,

Electrical wiring and service piping left in the building shall be terminated
in a manner torallow the services to be safely returned to service,
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. The building shail be isolated or sealed from any systems that have the
potential of contaminating the building.

. Services required for routine personnel entry or to protect the facility
from the weather shall be left intact and functioning.

4.0 DECOMMISSIONING PLAN
GENERAL
Decommissioning Approach

The decommissioning of 224-T cell area will follow the following sequence:

. Gathering of facility and radiotogical information.

. Development of a detailed plan for executing all phases of the D&D
effort.

. Preparing safety and environmental documentation.

. Construction/erection of a meta! building in the vicinity of the

224-T Building 10 serve as a staging area for contaminated material being
removed from the cells.

. Rermove, package, and dispose of all contaminated piping and eguipment.
. Decontaminate the building surfaces.

To complete the building decommissioning, the building will be refurbished to
make it safe for occasional personnel entry. A more detailed discussion of the
decommissioning steps is presented in Section 4.2

The planning and coordination of daily activities will be accomplished by an
oversight team composed of representatives of the Program Otfice, Engineering,
Radiological Engineering, Safety, D&D Operations and Production Control,

Decommissioning Constraints

Cecommissioning will be performed in the sequence discussed in Section 4.1.1.
Since the building has been out of service for many years and no other facilities
are included in this project, most of the constraints on the decommissioning
sequence are internal 1o the building. '

The following list enumerates configuration or sequential constraints that affect
the decommissioning logic for 224-T cell area. :

. Utilities must be isolated from the work area before any dismantling work

begins. This is necessary for worker safety. All utilities that are left in
an energized condition must be clearly marked with signs.
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N Airlocks (greenhouse) and HEPA filters must be installed in the exhausts
prior 1o significant work in the cells. These are provided to ensure no
envirenmental releases of radiocactivity occur.

. The A threugh E cell work must be essentially complete pricr to starting
work in F cell. This constraint is caused by the necessity to ventilate the
cells and the limited number of portable exhausters available.
Conversely, F cell could be completed before the A through E cells.

. Piping should be removed from the second floor gallery prior to
dismantling the third flocr gallery. This allows better access and
clearances for removing through-the-floor scales and tanks that are
mainly on the third floor,

. The C-7 tank will be the last tank removed from the A through E cells.
This tank should be left in place and connected to the cell floor drainage
system. If there is a need to wash cells or tanks, the water can be
coltected in this tank.

Material Accounting

Equipment and nuclear material (3ix 19283) removed from the facility during this
ptoject will be reported 1o the appropriate accounting organizaticn. The
egquipment list will be reported by D&D to the Property Management Department
by a Property Disposal Request or a Property Transfer. The residual nuclear
materials that are disposed with equipment, or cleaned from the facility surfaces
will be recorded on waste disposal forms. This information will also be reported
to the Nuclear Materials Control Department for accountability purposes,

PROJECT IMPLEMENTATION FLAN
Project Planning

This effort includes the front-end review and analysis of the facility, the method
for decommissioning and the impacts of the decommissioning.

Ptoject Plan, This task invoilves the review of the facility and its equipment,
collection of radiological data, and presentation of a plan for completing the
decommissioning preject, This project plan is the result of this effort,

Prepare Environmental Documentation. Environmental documentation, in the
form of an action description memorandum and environmental evaluation, will be
prepared in compliance with the NEPA. It is anticipated that no further
environmental documentation will be required 1o complete this project.

Prepare Safety Analysis Report. The project, as described in the project plan,
will be reviewed with respect to the possibility and consequences of accidents.

- The resulting.repart may identify areas requiring physical or administrative

controls to reduce the possibility or consequences of an accident.
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Perform Readiness Review. The readiness review is an appraisal of the
thoroughness of preparation for the D&D project. The review board, comprised
of senior personnel familiar with safety and environmental requirements, examine
the documentation to be used, equipment available, and qualifications of the
personnel performing the work. Recommendation to commence work is made
when the readiness review action items have been completed and approved.

Mobilization and Building Preparation

This work package includes the activities that are necessary 1o provide quarters
for the D&D workers and to prepare the 224-T for the D&D work to follow.

Install Cell Ventilation System. The cell ventilation was originally supplied by
fans exhausting through the ce!l roof directly to atmosphere. This system has
been shut down while the facility is in protective storage.

A HEPA-filtered exhaust system will be installed to provide a nominal -0.25-in.
water differential pressure in the cells with respect to outside.

The cell exhaust system wiil be designed to use the exterior doors as the
exhaust air intakes. I1 will be possible to switch the intakes 1o different cells 1o
maximize the air flow in the area where work is being performed. Since itis
apparent that F cell air space is separate from the A through E cell air space, the
exhaust system will be designed to ventilate each of these cells at separate
times. This creates the condition that alt of the decontamination on one of these
air spaces must be complete prior to starting in the other.

In addition to providing a HEPA-filtered exhaust for ventilation control, measures
will be taken to reduce the air infiltration into the cells.

Personnel Necessities. This task will provide the facilities and equipment that
will be mecessary for the D&D workers to work in the building. The D&D
werkers will have most of their facilities, such as showers and lunchrooms, in
another location. Men's and women's changerooms will be provided in the
224-T Hot Cell portion cf the building. These changerooms will have lockers,
shelving for work clothes, and regulated and nonregulated laundry hampers.

Additional necessities include safety and life protection equipment. Emergency

. lighting, fire extinguishers, and radiation area monitors will be provided in all

work aress.

Establish Airlocks on Cells. In order to maintain contamination contro! during the
WOTK in ihe cells, airlocks will be provided on entrances into the cells from
outdoors or from the clean side of the building. "An airlock will be provided on B
cell door for access to A, B, and C cells (see Section 4.2.2.5 for doorways
between cells), The same type of airlock will be provided for D cell to service D
and E cells. These aiflocks will be used for personnel access and removing small
items from the facility.
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The large equipment doors on E cell will have 1o be opened for removing large
burial boxes and tanks from the facility. An airlock for these doors will be
provided by extending the wall that separates D and E cells to the ceiling. Large
doors will be provided in this wall to permit the movement of large pieces of
equipment into E cell from the other cells. In this manner, E cell will be used as
an airlock. As an alternative, a free-standing greenhouse large enough to handle
vessels could be installed on the inside or ocutside of the equipment deors.

4.2.2.4 Housekeeping in Cells, During the radiological characterization of the
224-B Building, the dust and pigeon feces that have accumulated in the cells
were found to be contaminated. It is assumed that these conditions will be
found in 224-T. However, no radiological characterization has been completed
to date on 224-T. Initial cleanup will be done using decontamination techniques
and tools, which include shovels, scrapers, sweeping compounds and brooms,
and HEPA-filtered vacuum cleaners.

-The initial cleening may be followed by a wash down of the cells. The wash
water will flow 10 a tank in C cell through the fleor drains. The water will be
transferred to tank farms through an existing line, a temporary line, or in a tank
truck.

4.2.2.5 Building Modification. The building will be modified to facilitate the
decommissioning effort. The modificaticns will aid in the ventilation and
centamination control as well as worker safety. In addition to the
224-T modifications, a 60- by 250- by 36-ft high metal support and staging
building will be constructed on the east side and connected 10 the cell side
of 224-T. This metal support building will be utilized 10 package, store, sort, and
decontamination the pipe equipment and cther contaminated materials currently
contained in the Hot Cell area of 224-T (see Sketch 224-T-CS-C03, Appendix A.)

Some of the cell doors will be covered with plastic to reduce the amount of air
infiltrating into the cells and thereby reduce the ventilation capacity needed. The
doors that are not covered with plastic will be provided with a secondary
containment to act s an airlock. Holes will be cut through the concrete walls
dividing the cells (A through £} 10 allow personnel access to all of the cells while
minimizing the number of entrances into the cells. A, B, and C cells will be

* serviced by one airlock and joined by doorways cut through the walls. The deep
portion of C cell makes it necessary 1o leave D and E cells separate from the
others. Mest of the piping along the walls is above the 7 ft level, so the
doorways will be cut with a minimum of interference. If itis necessary to
remove a pipe to provide the doorway, the method descrnibed in Section 4.2.4.2
will be employed. .

Since E cell will be used as an airlock, the doorway cut through the concrete
wall between D and E cells will be covered with plastic to control airflow. A slit
in the plastic to allow workers 1o pass through will be provided with a resealable
{astener.

The floor drains from the A to E cells drain to the C-9 tank in the deep ha!f of
C celi. The drain line will be connected to the larger capacity C-7 tank to reduce
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the number of times the tank needs to be draired if the floors and walls are
washed. Since this tank wili receive cell drainage, it will be the last one removed
from the cells. A method for monitoring the liquid level will be included.

Prepare Crane for Services. A biidge crank, which is mounted along the length
of the A through E cells, and smaller monorail cranes will be used for removing
tanks, burial boxes, etc., during the dismantling phase. The cranes will be
subjected to a third-party inspection prior to use in this project. Following
inspection and load testing. the cranes will be repaired to correct the identified
deficiencies and lubricated.

in addition to other work using the crane, some |-bean rollers may be attached to
the crane or rails 1o allow the attachment of suspended scaffolding, which can
be easily moved from cell to cell. The cranes and rails will also be load tested.

Provide D&D Utilities. Temporary utilities will be provided to parts of the

-224-T cell area.

Gallery Dismantling

This work package was identified in the 224-B D&D and was completed in 1970,
It is not inclugded in the 224-T C&D plan.

A Through E Cells Dismantling and Decontamination

This work package will result in the removzl of essentially all of the equipment,
piping, tubing and conduit, and most of the radioactivity in A through E cells.

There are two constraints controlling the order of work in these cells. The
ventilation exhaust system is being connected to the same set of doors that are
used for personnel access to the cells, As a result, the cells being worked in
must be coordinated to ensure personnel access. It will not be possible to work
in D and E cells simultaneously since one door will be needed as 'an entrance.

The D&D work in these cells will be performed by D&D workers with the
exception of the work on the centrifuges. The centrifuges that have been

- identified as reusable equipment will be removed and decontaminated by other

crafts.

Remove Centrifuges. The centrifuges will be removed and decontaminated by
crafts other than the D&D workers. To avoid any interference with D&D
activities, the centrifuges will be removed before D&D work begins in the cells.
Crafts personne! will disconnect the centrifuges from the piping, electrical, and
instrument lines and release it from its mounting. Operators will decontaminate
the exteriors of the centrifuges. The centrifuges will then be moved to the
airlock.

In the airlock, the centrifuges will be further decontaminated and packaged for
removal from the facility.
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Isolate Cells. The tasks in this activity are intended to isolate the cells so work
can proceed in any of them without impacting or being impacted by work in
other cells or cther parts of the building. The transfer piping between cells
passes through cpenings in the cell dividing walis. The piping will be cut at the
point it passes from one cell 1o the next. The pipelines will be coded according
to type of service, Personnel protective clothing requirements wiil be dictated by
the type of service the pipe was used for. The degree of contamination control
required for cutting the pipes will be determined by drilling and swabbing the
inside of the pipes and checking for the presence of radioactivity or liquids. itis
expected that mest lines will be dry due to the apparent care taken in flushing
equipment when the facility was vacated and the elepsed time that has allowed
for evaporation. The pipe will then be cut using tools such as hydraulic
crimper/cutters, portable bank saws, reciprocating saws or pipe cutters. |f
contamination is present, the cut area may be injected with foam that serves as
a fixative or centained in a' glovebox. '

. Conduit that provides power to the cell lighting will remain intact. All lines that

remain energized will be marked with signs 1o prevent accidental cutting. All
other conduit will be checked by an electrician before it is cut. After the cells
are isolated, the checks by the electrician will not be required.

Dismantle Piping. The piping within the cells will be removed using the same
sequence discussed in the previous section for isolating the cells. All pipelines
will be identified as te past use. The piping will be drilled and sweabbed to
determine whether any liquids are present and to what extent the interior is
contaminated. The piping will then be cut into lengths that can be safely
handled by D&D workers working from ladders, portable scaffelding.

Piping will be segregated (based on past usel. The process water and chemical
feed piping will be disposed as low-level waste (based on a survey using field
survey instruments). Process and waste piping, steam piping, instrument tubing,
in addition to any feed piping with high alpha contamination, will be selectively
assayed to determineg its TRU status. -

Piping classified as TRU will be packaged for shipment to an onsite starage
facility. Low-leve! waste piping will be packaged for onsite disposal. The tanks

* in the facility may be used for low-level waste disposal. Piping assayed as

exceeding 100 nCi of TRU contamination per gram of waste will be packaged as
TRU waste.

Remove Equipment for Disposal. This activity will result in the removal of all
equipment from the cells.

The tanks in the A through E cells can be used as burial container for some of
the piping that is removed. |n addition, cne of the tanks (D-3}, is currently a
suspected TRU waste form. A portable exhauster, capzble of providing a
containing airflow into the tanks, will be connected at one of the flanged risers
of each tank that is 10 be opened. The exhaust will be directed 1o the building
exhauster intake.
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At this point, a verifying assay of the tank interior will be made to confirm the
non-TRU status that has been assigned the tanks {except D-3), based on the
radiological characterization. !f necessary, the tank interior will be
decontaminated to reduce TRU contaminants and make the 1ank non-TRU waste.

With the exhauster connected to the tank, pipe will be leaded into the tank
through the center opening. A structural analysis of the tanks {see Appendix F)
establishes the loadbesring capacities of the tanks.

After a tank is filled, it will be disconnected from the portable exhauster and
closed. Blind flanges will be belted in place cver the risers and the center
opening.

The following activities apply to the tanks and the cther equipment located in the
cells (radiation detectors, lead shields, metal ventilation ducting, and sampler
basins). The equipment will be loosened from its retaining mounts and subjected

_to exterior decontamination, if necessary. After being decontaminated, the
equipment will be moved into an airfock where it will be surveyed and further
decontaminaied or packaged or both, 10 make it acceptable for transport and
disposal. The waste packages will be outloaded from the airlock and transported
to the low-level waste burial ground for disposal. After all the in-cell equipment
and hardware has been removed from the cells, the concrete block wealls that
form the cells will be removed.

4.2.4.5 Decontaminate Cells. The final activity in this work package is the removal of
smearable contamination and higher dose fixed contamination in the cells. The
selected decontamination technique will correspond to the difficulty of
contaminant removal. The gutters are more contaminated than the remainder of
the cells and will probably require the removal of some of the concrete for
decontamination. Concrete will be removed using chipping hammers, scrabblers,
or a high-pressure water spray. The walls, being less contaminated, will be
decontaminated by high-pressure spraying, washing, and wiping. The crane and
lights will be decontaminated to the extent that it is practicable or removed.

An RPT will survey the building surfaces for direct radiation and will survey
smears to determine whether additional decontamination is required.

Once the surfaces are decontaminated, the pipe.bundles to the gallery and any
pipes penetrating the cell walls will be removed. This will be done with chipping
hammers, concrete saws, or core drills. Penetrating pipes will be removed at the
wall separating E and F cell. Since F cell will still be contaminated and without
exhaust ventilation, these activities will take place in a greenhouse.

Openings made in the wall will be temporarily covered until the final stages of
work in the building. At that time, the holes will be grouted closed.
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The C-7 tank that was left in the deep portion of C cell will be removed afteritis
determined that no more water will be generated in the building. At that time,
any waste water will be sampled and transferred to tank farms. The pit and the
tunne! will also be decontaminated. A concrete cap will be placed over the floor
of the deep portion of C cellif it cannot be easily decontaminated.

The wooden doors in the cells will be removed and replaced rather than

‘decontaminated. Door ieplacement, as well as other refurbishment work, is

included in the closeout activities of the project, but may begin at this time.
F Cell Dismantling and Decontamination
The activities in this work package will result in the removal of essentially all of

the piping, tubing &and equipment, and most of the radioactivity in the F cell end
of the building. This includes the F cell property and Icadout area.

_Establish Contamination Control. The first 1ask will be to establish the physical

means {or proviging contamination contreol during the dismantling and
decontamination in F cell.

The HEPA-filtered exhaust system connected to the A through E cell doors will
be connected 1o the F Cell. In addition to connecting the exhaust system, the
cracks and opening into the cell area will be sealed 10 minimize air infiltration,

Alarge airlock will be constructed on the outside of the wall that separates the
cell from the D&D staging building on the northeast end.

Dismantle Piping. Pipe removal in F cell will follow the same sequence as the A
through E cell pipe removal. The piping will be removed frem the tanks and the
risers covered with plastic or blind flanges. The pipelines will be identified as to
past use and marked to indicate order of removal. Each pipeline will be drilled
and swabbed 1o determine the contamination control measures 10 be used when
cutting. As the pipe is removed, it will be separated based on its contamination
potential. The pipes with a high-contamination potential will be assayed to
determine disposal status.

Remove Equipment, The equipment 10 be removed from 1hae F cell consists of
centrifuges, tanks, agitators, sample boxes, and a scale. The agitators can be
removed from the t1anks and replaced with blank covers. The tanks will be
flushed to remove conmtaminants until assayed and determined to be non-TRU.,
This will require attaching a portable exhauster, spraying the ingide {using an
omni-directional spray head), and recovering the decontamination solution.

Following the tank decontamination, piping that is assayed as non-TRU may be
deposited in the tanks, if this is deemed an efficient use of time. The smaller
size of these tanks (4 by 4 f1), make the tanks less valuable as burial containers.
The tanks will be closed and the exteriors decontaminated. After the tanks are
moved into the airlock, the tanks will be surveyed and further decontaminated,
or sprayed with a fixative, if necessary.
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Other equipment will be decontaminated or packaged for disposal or both. The
two centrifuges will be assayed to verify the TRU content. The centrifuges will
be packaged and disposed in 8 manner dictated by the contamination level.

Dismantle Loadout Hood. The F-10 tank and loadout hood are currently
separated from the lcadout area by a wood frame and plywood wall. The wall
will be removed and replaced with a larger containment that will allow
movement around the enclosure. The containment structure will be ventilated by
a HEPA-filtered exhauster. The vessel vent connection for this hood is
downstream of the isolation point; consequently, a pipefitter will have to
disconnect the vent piping before D&D workers can begin. The HEPA-filtered
exhauster can be connected to this pipe to provide airflow into the hood.

The hood is constructed of a metal frame with glass panels. As it is dismantled,
the parts will be decontaminated to non-TRU levels if necessary and packaged
for low-level waste disposal. The F-10 tank and its feed piping will be removed

- and disposed as TRU waste. The drip pan and the scale hardware associated

with the tank will be decontaminated and disposed of as non-TRU waste.

Decontaminate F Cell Area. F cell and the loadout area building surfaces will be
decontaminated after removal of all the piping and equipment. Because of the
containments used, the contamination should be restricted to the cell and the
area immediately around the loadout hood. The method of decontamination will
depend on the type of contamination found in specific areas. The walls and
ceiling are the least contaminated and can be cleaned by washing and wiping.
The floors, and in particular, the gutter and sumps, are more contaminated and
may require the removal of part of the concrete to decontaminate. The
decontamination will be coordinated with direct and smear surveys to ensure
acceptable radiation levels for a controlled facility.

After decontamination has removed the potential for a contamination spread, the
greenhouse and airlock will be removed. These will be disposed of as low-level

waste. In addition, the wooden doors in F cell will be removed, disposed of, and
replaced. Repairs to the building will be included in the project closeout activity.

Yard Piping Decommissioning - Establish Contamination Control

The first tasks of this activity will be to establish the contamination control
necessary to cut the contaminated piping. A moveable containment will be
designed and constructed. The containment will be equipped with a connector,
which will be used for an exhauster, 10 keep the containment at a negative
pressure.

Isolate Cell Waste Lines. There are 11 waste lines exiting the cells that will be
left in an isolated condition. Ten of these are tank-jacket cooling water drains
that are not expected to be contaminated. '

The lines will be exposed by excavating along the south wall of the building.
After the line is exposed, the pipe will be drilled and swabbed to determine
whether it is contaminated, If contamination is detected, a containment will be
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placed over the pipe during the isolation, A section of pipe will be cut out of
each of these and a plug or blank placed over each end.

After all of these activities are completed, the area will be returned to near
original condition. Backfill will be brought in to fill the excavations to grade, and
the roadway will be surfaced with rock and gravel.

Project Closeout

These activities include the physical refurbishment required to leave the building
in & safe condition and the documentation to confirm and report the D&D
activities that were performed.

Confirm Radiological Condition. The final radiclogical condition of the facility
must be determined and documented to demonstrate compliance with the criteria
for a controlled facility. An RPT will work closely with the D&D workers during
the decontamination phase of the project. The RPT will record the results of a
final survey and mark those aress containing residual {fixed) contamination.
These areas will be painted in accordance with established practices {see
Section 3.0}, In addition, instrumeniation capable of detecting extremely low
exposure rates will be brought into each cell to verify that the exposure criterion
is met.

Repair Facility. During the D&D activities, holes were created through boeth
inside and outside walls to remove piping. In addition, the sumps and gutters
may have been chipped to remove embedded contamination. These openings
and surfaces will be refinished with concrete., The concrete may also serve to
shield some of the fixed contamination that remains in the concrete.

The supply ducting between the gallery side and cells will be left open to allow
the building supply system to heat and ventilaie the cells. A grating will be ‘
placed over each of the openings in the pipe gallery. The roof openings will be
fitted with rain caps and screen (following decontamination) to allow ventilation,
but to prevent bird intrusion.

The wooden doors leading to the cells will be replaced with exterior-quality

" lockable doors.

Return Facility to Normal Services., Portions of the facility services were
terminated when the D&D activities began. This task will make any repsirs
necessary and return the facility services to active service. An electrician will
check to ensure that all electrical lines have been terminated. Unterminated lines
will be terminated in a safe manner, and the circuits remaining in the building will
be energized. A pipe fitter will place blind flanges on any of the pipelines that
were left in the building. The services can be returned to the entire building,
after these items have been secured,

The temporary services that were established to support the D&D work will be
removed after the other utilities are returned to service.

m
;
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4.2.7.4 Prepare Documentation. The final project activity is the documentation of the

effects of the D&D work. The actions taken, and the results and lessons learned
from the project, will be presented in a closeout report. Additional
documentation is necessary to maintain configuration control in the drawing
files. The drawings, which apply to other similar facilities, will be annotated to
indicate the final'condition of the building,

The final documentation needed at the facility is radiological posting. The doors
into the cells will be posted with controlled facility signs indicating that the
disturbance of any of the building surfaces requires radiclogical monitoring.
Postings will also indicate the presence ¢of underground radioactivity in the area
cf the air tunnel that remains.

5.0 SAFETY

This secticn identifies known or possible conditions that require specific attention for the
job to proceed safety. The measures that will be employed to ameliorate the unsafe
cenditions during the D&D operation are briefly discussed.

5.1

5.1.1

5.1.2

RADICLOGICAL SAFETY

All of the D&D work in the cells and some of the work in the galleries, will have
a radiological hazard associated with it. A combination ¢f physical and
administrative controls will be used to control the radiation hazards.

Containment

The containment of the radicactivity in the cells, tanks and pipeline has been
discussed in Section 4.2. To summarize, HEPA-filtered exhausters will be
connected to the building and tanks to maintain airflow into rather than out of
contaminated areas. Airlocks will be used at doors that will be used to move
personnrel or equipment in and out of the building.

Additional methods of containing radicactivity are decontamination, fixing, and
wrapping in plastic. These methods will be used to prevent contamination
spread as equipment and burial boxes are removed from the building., To

- improve the differential pressure between the cells and cutside, areas suspected

of leaking air will be caulked, taped closed, or otherwise sealed.
Criticality Controls

An estimate of the 239Pu inventory was made from data gathered during the
radiclogical characterization of the 224-B Facility; this is being used as the basis
for 224-T decommissioning activities. The gamma fluxes from 137¢5 and

Am were measured in facility dust and in tanks, then extrapolated to provide
32$stimate2f30r gamma flux in pipes and the rest of the facility. A ratio of

Am to Pu was developed from dust samples and scraping from flanges
and pipes. This data was then used to estimate an inventory of 505 g of
plutonium in 224-T. This inventory and subsequent estimates will be evaluated
to determine if criticality controls will be necessary in the facility.
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The controls, s presented in criticality prevention specifications, will primarily
address the control of geometries, the reduction of reflectors and moderators,
and the use of poisons. For example, when pipelines that may contain liquids
are being breached, a critically safe catch bag may be used. It may be necessary
to delay the use of water washes in the cells until there is a certainty that the
fissile material inventery has been reduced to a safe level. Rings may he placed
in the C-7 catch tank to prevent wash waters and fissile contaminants that
collect in 1he tank from becoming a criticality problem.

Personne! Protection

Methods and dress requirements for working in radioactive or potentially
radioactive envircnments will be established to protect personnel from exposure
and contamination., The radiological survey indicates that exposure will not be a
significant problem in this facility. The measured radiation levels were generally
less than 1 mrad/h for beta-gamma rzdiation and less than 0.1 mrem/h for
neutron. The exception is the deep portion of C cell, where beta-gamma
radiation is about 3 mrad/h and some of the piping is 20 mrad/h at contact.
These levels are not high enough to necessitate stringent protective measures,
but work time in these areas will be kept at a minimum. Additional dosimetry
{pencil dosimeters and finger rings) will be worn by workers to monitor and
maintain their exposure below the prescribed levels.

Normally, two pairs of anticontamination ¢lothing and a respirator will be worn in
the cells. When initizlly breaking pipes in the galleries, additional protection will
be provided through the wearing of an acid or water repellent suit. The RPT that
follows the job may invoke more or less stringent controls depending on the
radiation environment encountered. The radicactive environment will be
monitored using portable, hand-held instruments and by continuous alpha air
monitcrs located near the work areas.

INDUSTRIAL SAFETY
This D&D project will pose industrizl safety hazards similar to those encountered
on a construction site. There are additional hazards associated with chemicals

and hazardous materials used in the process or equipment,

Tasks that are identified as presenting a high-risk potential will have a JSA

. conducted. Hazards will be identified in procedures, prejob safety plans,

hazardous work permits, or in the specific JSA. The JSA is prepared by the
D&D Operations manager and is reviewed and approved by the responsible
safety engineer,

As mentioned in Section 4.2, crafts will be used to isolate systems that D&D
workers will be dismantling. This is necessary to prevent the possibility of
electrical shock or other hazards that would result from cutting into an active
system. Any systems left in an energized state during D&D activities will be
appropriately tagged to prevent disturbance.

E-18
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Fire prevention will be practiced during D&D by minimizing the amount of
flammable material brought into the building. Any construction materials used
during D&D will be fire resistant or fire retardant. The fire-resistant or
fire-retardant quality will be maintained by following the manufacturer's
recommendations. Portable fire extinguishers will be available in the waork area.

There are also industrial hygiene hazards associated with this project. Since
224-T was a chemical processing facility, there is a potential for residual
chemicals in the pipelines. This is considered unlikely from facility inspections,
but the possibility will be considered when breaking lines. Pipelines will be
checked on both sides of valves for liquid content prior to cutting. A list of the
chemicals that were used in the 224-T concentration process are listed in
Appendix B.

Additional industrial hygiene hazards are present or potentially present in the
galleries. These levels are probably residue from previously broken panelboard
instruments. The panelboards also contain oil in the air filters, which may
contain PCB. As deemed appropriate by an industrial hygienist, the area will be
posted and workers will wear protective clothing while disassembling the
paneiboards and cleaning the galleries.

Asbesios lagging will have 10 be removed from some of the piping before it can
be cut. An established procedure will be followed while removing the asbestos.
Access will be restricted to the area where asbestos is being remeved. Workers
in the area will wear disposable coveralls and a full-face respirator and use wet
technigues while cutting to minimize dispersal. The workers will also shower
before lunch and at the end of the day.

SAFETY DOCUMENTATION

Prior to starting D&D work in 224-T, environmenta! documentation and a safety
analysis report will be prepared. These activities are discussed in Section 4.2.1,

Additional safety documemation is prepared, such as JSA, criticality safety
analysis reports, criticality prevention specifications, and review comment
records. The review comment recerd is a8 formal method for representatives of

- the various safety disciplines to transmit comments on design media and

procedures. Signoff of the design medial or procedures follows resolution of the
safety comments.
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6.0 QUALITY ASSURANCE

Quality assurance associated with the D&D of 224-T will have two purposes: provide
assurance that specified progucts and services meet necessary standards, and provide
analytical and assay services.

6.1

6.2

QUALITY ASSURANCE PROGRAM

The quality assurance program for the 224-T D&D project will be based

upon ANSI/ASME Standard NQA-1 (ASME 1983) as endorsed by RL 5700.1A
(RL 19B3). Policies and procedures that define the proper response to quality
and safety aspects of ANSI/ASME Standard NCA-1 are outlined in existing WHC
documents. These documents will be specitied in the safety analysis report. .
The applicable quality assurance requirements will be imposed by project
management with functionzl management concurrence.

_ Quality assurance reviews and inspections will primarily include personnel

training, design support, inspection and procurement where these areas have a
safety impact. Personnel training records will be reviewed to ensure that
personnel working on the project have adequate training for performing their
jobs. Design documents will be reviewed by a quality engineer who will prepare
a verification or inspection plan if it is needed. A quality control inspector will
perform the field inspections required by the inspection plan. Procurement
quality assurance will monitor suppliers to ensure that the proper guality and
safety standards are met and will provide quality verification of purchesed
products.

RADIOLOGICAL MEASUREMENTS

Services of the Anzlytical Laboratories Department will be used in establishing
levels and inventories of radionuclides in certain waste products. Nondestructive
assay techniques will be used in determining the levels of TRU activity in piping
and equipment. Wet chemistry and radicactivity counting will be employed to
determine the disposal mode of liquid waste coliected in the facility.

All radiation measurement instruments, including hand-held field instruments, will

- be calibrated to a recognized national standard.
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7.0 WASTE HANDLING
The dismantling of equipment and piping and the decontamination of building surfaces will
result in solid and liquid waste, as well as TRU and non-TRU and noncontaminated waste.
The estimated volumes of each of these waste types is presented in Table 4,

Table 4. Estimated Waste Volumes from 224-T Decommissioning.

| S 7 Liquid-fgah
TRU 2,700 Not applicable
Non-TRU 22,000 30.000
Noncontaminated ‘ 600 Not applicable

Solid waste will consist of the equipment and materials removed from the building and the
materials used (plastic, wipes) 10 contain or clean contaminants. Material removed from
the pipe and operating galleries will be radiologically surveyed to determine its status. Any
frame wood wezlls are expected to be noncontaminated and will be disposed in the central
landfill. The rest of the equipment will be disposed of as low-level waste, unlessitis
found to be TRU. Hazardous materials such as PCB, mercury or asbestos will be disposed
in accordance with existing regulations at the time of removal.

The tanks in the cells are known to be contaminated and a significant effort will be made
to decontaminate the 1anks, a5 necessary, 10 non-TRU levels {less than 100 nCi/g of
matrix). These tanks will be filled to a given weight limit {see Appendix F) with non-TRU
piping removed from the cells, ¢closed with blind flanges and used as shipping and burial
containers. Use of the tanks as shipping containers will require the preparation of a safety
analysis report for packaging. The pipelines will be nondestructively assayed using a
sodium iodide system and techniques established at the plants on site. Pipelines will be
sectioned and a series ¢f measurements made with particular attention paid to suspected
regions of radig-contaminant accumutation {e.g., low points, cornersl. If a pipeline is
determined to be TRU waste, it will be packaged for TRU storage instead of being
disposed in the tanks.

Solid waste determined to be TRU will be packaged in containers and certified for storage
at WIPP. Pipes will be packaged in TRU burial boxes that can handle longer sections of
pipe, thereby minimizing the number of cuts necessary for dismantlement. Wipes used for
decontamination, contaminated clothing and miscellaneous smali waste items will be
packaged in the less expensive TRU waste drums.

Liquid waste will be generated from tank as well as general facility decontamination. Any
of the liguid waste that exceeds radicisotepe limits for ground disposal {per DCE 1981) or
has chemical characteristics making it unsuitable for discharge to the environment will be
transferred to tank farms. The waste will be sampled from a collection tank in C cell and
analyzed for TRU content.
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Some of the later washes in the cells may be low enough in radioactivity to be discharged
to an existing liquid disposal site. This waste will be routed to the chemical sewer
manhole on the north side of 224-T.

The amount of TRU material routed through B Plant will be controlled to prevent the
criticality status of the facility from being affected. If it appears that the liquid waste has
excessive concentrations of TRU material, it will be transferred to the tank farms in a tank

WAL o

truck.

8.0 COST AND SCHEDULE

The decontamination of 224-T cell area is estimated to cost approximately $9.9 million
{(see Appendix H).

The costs do not include funds for an exhauster for cell ventilation. 1t is expected that a
portable exhauster will be obtained using capital funds for the ventilation system. Another
cost not.included in the project is a safety engineer. The safety engineer will moniter D&D
work and will be funded from company overhead.

Yearly costs and funding requiremenis are shown on the budget authorized/budget outlay
schedule in Appendix H.

A schedule has been developed {see Appendix J) which shows that the D&D effort can
commence in FYS5 and be completed by FYSE.
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APPENDIX F

Conversion of Hot Cell Area to Storage Area, Phase Il
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1.0 SUMMARY

On completion of D&D activities described in Appendix E, the Hot Cell area of the 224-T
will be converted 1o a drum storage area. This converted area, together with the metal
staging building constructed for D&D activities, will provide storage for approximately
11,000 additional drums of TRU waste.

As part of the D&D process, the concrete block walls that form the cells will be removed.
This will provide a large open bay area. This area, however, will be without lighting, fire
protection, HVAC, or other facility services. These services will be installed as part of the
project designed to convert this area into a storage area. The electrical, piping, and other
support systems will be connected to the 224-T utility services to comply with the
Uniform Building Codes and the Naticna! Electrical Code.

A seven-level stacking structure will be constructed in the bay area. The utilization of the
existing structure will provide a shielded storage area for the high activity solid TRU waste
materials that will require permitted storage after the year 2001. The total storage
capacity of the decontaminated cell area is estimated to be 3,000 drums. The D&D
staging building will provide storage for an additional 7,000 drums and with the present
2,000-drum storage capacity of the gallery section, the total capacity of the

224-T Building and D&D support structure will be 12,000 drums.

Stacking and retrieval of the drums will be accomplished by an automated drum stacker/
retriever storage system, which will also be capable of providing remote inspection and
automated inventory control system. The automated stacker retriever equipment will

“reduce laber réquirements and reduce worker exposure during drum storage/retrieval and

drum inspection.
The ability to reuse these structures afier they are cleaned up will not only save the cost
of building a new structure to store these drums, it reduces the time from a schedule
standpoint that would be required 10 design and construct new structures.
2.0 DESCRIPTION OF CONVERS!ION OF HOT CELL AREA TO STORAGE AREA
On completion of D&D activities the Hot Cell area will be turned over without any utilities
or support systems. These utilities will be installed as part of this phase of the project. A
detailed description of these upgrades is given in the following sections.
2.1 FACILITY UPGRADES
2.1.1 Structural
No structural changes will be made to the main structure of this portion of the
building. Four of the six existing doors, however, will be blocked with concrete
blocks. The sixth doer wiil be upgraded to serve as the entrance for the drums

into this portion of the facility. The upgrade will consist of the following:

. Replace the present wooden door with a metal, fire-rated door.

F-1



2.1.2

2.1.3

2.1.4

WHC-SD-WM-ES-2B8, Rev. 0

. Construct an airlock outside this door for controlling the HVAC zone
integrity of the cell area during drum import into the facility. This airlock
will be constructed of masonry block and will measure 15 ft long by 8 ft
wide by 10 ft high. It will be equipped with doubie doors at each end,

Electrical

The new electrical system of the cell area of the building is shown in the one-line
diagram in Sketches 224-T-ES-001 and 224-T-ES-002 in Appendix A. The main
features and components of this system are as follows:

. The main power center for this facility will consist of a 1,000 A,
4B0Y/277 Vac switch gear assembly. Power to this center will be
provided from the main switch gear assembly in the gallery portion of the
building.

.. A 600 A, 4BOY/277 Vac motor control center will distribute power to

the HVAC air supply and exhaust fans, the hoist and lower voitage
power distribution and lighting panelboards.

. Electrical lighting and service receptacles wiil be provided throughout the
facility.

. Al wiring will be new and installed in galvanized, surface-mounted
conduit.

Heating, Ventilating, and Air Conditioning

The hot celi side of the facility will be reconnected to the existing HVAC and
HEPA filter systems of the gallery side of the building.

No HVAC or HEPA filter system will be provided in the D&D staging building.
This decision is consistent with W-113 storage criteria requirements.

Automated Stacker/Retriever

* Automated storage is accomplished by the use of a rail mounted automated

stacker/retriever system and high bay racks. The racks will be mounted in the
cell area and the adjoining metal support building and will have aisles that allow
the stacker/retriever crane to traverse through the racks to store the waste
drums. The stacker/retriever crane will have a 4,000 |b life capacity and will be
equipped with a bar code scanner for inventory tracking, and lighting equipment
to support the camcorder remote inspection equipment required for the weekly
inspection of the waste grums. '

The automated stacker/retriever system is controlled by a computer to provide
remote operations. The software controlling the system provides the ability to
reandomly access drums. inventory tracking and inspection is computer
controlled with manual over ride provisicns.

F-2



.

ol WHC-SD-WM-ES-288, Rev. O

The drums will be inspected weekly by an autcmated camcorder camera system
that will pravide an inspection equivalent to the requirements specified in

WAC 173-303-630. The stacker/retriever crane moves into pesition and the
camera equipment scans the drums. The images can be viewed manually in real
time or recorded for inspection at a later date during normal working hours. The
drum inspection is auiomated and capable of off-shift operations.

A dedicated maintenance bay for the stacker/retriever system will be located in
the rear if the metal building adjacent to the hot cell side of the 224-T will be
accessible to the transfer car. This maintenance bay will be physically separated
from the main storage area of the building by wails and doors 1o provide for
ALARA considerations. One of the two will be worked on at a time. System
maintenance will be performed during the facility single-shift operating hours

{8 hr/d, 5 d/wk).

3.0 PERMITTING OF NEW STORAGE FACILITY

FPhase | permitting requirerments for "Facility Upgrades” will not be affected. These
upgrades involve replacing the existing aging building services 1o comply with current
codes and established building maintenance standards required for the continued operation
of the TRUSAF for an additiona! 30 years. These building service upgrades will not affect
the current operating permits governing the ongoing 224-T operations.

Phase Il permitting requirements for "Hot Cell Decommissioning” invelves the removal and
disposal of the contaminaled waste from the hot cell portion of the 224-T Building. These
decommissioning operations will be permitted and controlled with the initial and continued
radiclogical surveys of the cell areas together with the safety analysis report,
environmental documentation, and readiness reviews.
Phase |l permitting requirements for "Conversion of Hot Cell Area 10 Storage Area”
involves the preparation cf a safety analysis report, an environmental impact report,
readiness reviews, ang a Part B Licensing Permit.

4,0 COST AND SCHEDULE FOR CONVERTING HOT CELL AREA TO STORAGE AREA
The project will be handled as a FY86 Line ltem.

The estimated cost for this phase of this project is $10,500,000. The cost estimate is
given in Appendix |,

The budget authorized/budget outlay schedule is allso shown in Appendix 1.
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Cost Estimate and Budget Authorized/Budget Outlay Schedule

Facility Upgrades (Phase 1)
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224+7 TRUSAF BUILDING UPGRADE ---
STUDY ESTIHATE

STINGHOUSE NANFORD CO
% HO. ER515)

& &

PIASE |
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CON!}NGENCI

35
35
35
3%

TOTAL

EgS*ES2EEZREES
260,000

790,000

40,000

PAGE 1 oOF 9
DATE 0&4/04/94 0B:35:32

By HERE R

TOTAL
DOLLARS

cazrzzxenss
1,010,000
3,050,000
150,000
169,000

30,000

ZEEIA PSS EEER=RZ=RESASCIECZCSELEFfCEECTSEESSEREEECEXAENCS

35

LE ND. Z164SAA2 DOE_ROT1 - PROJECT COST SUHHARY
.
' Cosy ESCALATED
CODE DESCRIPTION TOTAL CDST
LES T ¥ | RN EE R A AN R R RO T AR N ENRREREERIEES ST E EZZEZ2ESACC
000 ENGINEERIKG 750,000
501 BUILDINGS 2,260,000
600 UTILITIES 110,000
700 SPECIAL EQUIP/PROCESS SYSTEHS 270,000
(ADJUSTED 10 HEE! DOE 5100.4) 10,000
PROJECT TOTAL 3,400,000
(3]
I
[
TYPE OF REKARKS:
ESTINATE sTVYVDY ESTI1IHATE QL7047 94
R N R LR Castmamras - B R L I T A R
ARCHITECT
ENGINEER .
OPERATING :
CONIRACTOR

1,200,000

4,600,000

' RCFLLSY ROUNDENG)

By

¥ '88Z:SI-WM-AS-IHM



SER ENGIWEERS MANKFORD ** JEST
TINGHOUSE MANFORD CO '
NO., ER5153

E NO. Z184SAA2

up. ESTIKATE
s ESCRIPTION ) SUBTOTAL
LEE -.l-.l-..“-.-"-l-ﬂl..!.---..-ll AEEARENENREREE
100 DEFINITIVE DESIGN-CAT 2-OKSITE E/C 501200
000 ENGIMEERING/INSPECTION-OKSITE E/C 200400
UBTOTAL 1 ENGINEERING 701600
010 ROOF & EXTERIOR UWALL REPAIRS 81718
G20 LOADING DOCX L DRUM MANDLING EQUIP 64070
040 ELECTRICAL SYSIEM UPG - GALLERY 346608
051 bUCYT KODS 251604
053 PREMEAYT COILS 21959
05& MEPA FILVTERS 18057
055 EXHAUST STACK L STACK SAMPLER 123178
056 0O/S AIR PRESSURE REF SYSTENM 12767
O5S7 MEATING/AIR CU"QI‘IOHING STSTEH 299217
080 FREIGHT ELEVATOR 156562
070 SECURITY SYSTEM 121198
080 COMMUNICATIONS SYSTEM 12000
090 FIRE ALARM SYSTEHM 12000
100 INVENTORY CONIROL SYSTEM 10000
Y10 RAD & GAS MOMNIJORING STYSTEM 20000
120 MODULIZED DRUM STORAGE 192566
UgroTalL M FORCE ACCOURT CONSTIR - ONKS1 1746324
010 ROOF & EXTERIOR WALL REPAIRS 357000
030 AIR LOCX CONSTRUCTIOR 18000
UBTOTAL 32 ° CONSTRUCTIOR-FIXED PRICE 375000
000 PROJECT MANAGEKENT-0/C 200400
UBTOTAL 34 PROJECT MANAGEMENT-0/C 200400
UnIOIAH 3 COHNSTRUCT |ON 2321724
JECT TOTAL
3,023,324
=)
]
fat)

= INTERACTIVE ESTIHATIKG **

224-1 TRUSAF BUILDING UPGRADE

STUDY ESTIHATE

ONSITE
IXDIRECTS

EzEEcEak=2

0
]

(== =N == = - B~ I — B = = ]

[~

125310
10440

135750

0
0

135750

135,750

SUB
TOTAL

EFEBESSEHE

501200
200400

701600

Birig
64070
366648
251604
2195¢9
18857
123178
12707
299217
156502
121198
12000
12000
10000
20000
1925464

17466324
482310
20440

510756

200400
200400

Zh57474

3,159,074

PHASE

DOE_RO2Z - WORK BREAKOOWK STRUCTURE SUMHARY

ESCALATION

X
ETEETEE
7.2
7.21

7.21

7.2
7.21
7.21
7.2
7.21
7.21
7.2%
7.2
7.21
7.21
7.21
7.2
7.21
7.21
7.21
7.2

7.2

7.21

TOTAL

spEp=zEBREE

36137
14449

50506

6036
L6290
24996
180141
1503
1360
LE:Y:A
vie
21574
11290
8738
8465
063
721
1642
13603

125911
ILTTS
2051

l6o26

14449
14449

177186

227,712

WHC-SD-WM-ES-288, Rev. 0

PAGE
DATE
8Y

sus
T0TAL

EERESIRIE

537337
214849

732186

89754
60690
3716084
269745
21542
o017
13205¢
13623
jzore
167072
129936
1206%
12065
10721
214642
206429

18072233

517085
30491

5647576

214047
214849

2634660

3,306,046

oF ¢

CONTINGEKCY

X

E-ERE

3%
33

35

35
35
35
35
35
35
33
35
35
35
35
3%
35
3%
35
35

33
35
35
33

35
35
35

35

TOTAL

BRNYEEECEED

108068
TSiOI

263263

31414
240410
130007
9441
nzel
7078
L6221
L76E
11227#
S875%
L5472
4503
4308
3T52
750}
72251

655203
1809588
106712

191652

75197
75197

P22132

1,105,397

04704794 DB:56:41
HERB R

TOTAL
DOLLAKS !

ETXAEEERTE

725404
290046

1015450

121168
g2731
sSpt77}
36635
3762
27292
178280
10391
&33067
2266217
1754 1¢
17358
17368
16473
289L7
2708078

252751¢
69806¢
L1162

7392206

290048
290045

31556706

ErXxEEAREEE=EX
.n-n--n-:-----.n--A-z::z.nul!====B:-:::za::---nlI-E:---snlna:x-s--tlu:zz!!

4,572,236
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[SER EHGINEERS HANFORD ** 1EST - INTERACTIVE ESTINATING *° PAGE 3 OF 9
STINGNOUSE WANFORD CO . 224-T TRUSAF DULLDING UPGRADE --- PHASE | DATE O0&L/D&/94 G7:23:18
‘8 NO. ER515]} ‘ STUDY ESTINATE - 8Y HERS R

DOE_RO3 - ESTIMATE BASIS SHEEY
|

f-. ' .‘
DOCUMENRTS AND DRAMINGS ;

DOCUHENTS: 224-1 TRUSAF BUILDING UPGRADE, WORKPLAN,224 02794

LE HO. Z1164SAA2

DRAVINGS: NOXNE

HATERIAL PRICES

UNIT COSTS REPRESENT CURRENT PRICES FOR SPECIFIED HMATERIAL.

LABOR RATES
EEENAESE ERYE |

CURRERT KEN BASE CRAFT RATES, AS ISSUED BY XEW FINAWCE C(EFFECTIVE 10-01-93), INCLUDE FRINGE BENEFITS, LABOR INSURANCE,

TAXES AHD TRAYEL WKERE APPLICABLE, PER MANFORD SITE SEAGILIZATION AGREEMEKT, APPEMDIX A (EFFECTIVE 09-06-93). HOK CRAFI
NOURLY RATES ARE BASED ON THE 1994 FISCAL YEAR BUDGE! LIOUIDATION RATES AS ISSUED DT KEHW FIMANCE (EFFECTIVE 10-01-93).

CENCRAL REOUIRENEMIS/TECKHICAL SERVICES/OVERMEADS

LE R AR EN NS R REE LSRR EY NN SR N R F NN R R SR E NN F WY

A.) ONSITE CONSTRUCTION FORCES GEHERAL REQUIREMEKTS, JECHHICAL SCRVICES AND CRAFT OVERINEAD COSTS ARE INCLUDED AS A
CONPOSITE PERCENTAGE BASED ON TXE KEN ESTIMATING FACFOR/DILLING SCHEBULE, REVISION 16, PAILD DCTOGER 01, 19931 THE
TOTAL COKPOSITE PERCENTAGE APPLIED TO OMSITE CONSTRUCTION FORCES LABOR, FOR THIS PROJECT, 15 P3X% FOR SHOP WORK ANHD
134% FOR FIELD VWORK, MHICM 1S REFLECTED IN THE "OWiP/0LI"™ COLUKKE OF THE ESTIMATE DETAIL.

B.) ONSITE CONTRAGCT ADHINISTRATION AND CONSTRUCIION MAMAGEMENT COSTS, ASSOCIAKED WIiH THE OVERALL HANAGEREN! O THE TIXED
PRICE CONTRACTS, ARE INCULUDED AS A COMPOSITE PERCENTAGE AND LUHP SUM ALLOWANCE (FOR BID PACKAGE PREP) BASED Ox IHL
ESTIMATING FACIOR/BILLING SCHEDULE. THE TOTAL COMPDSITL PERCENTAGE AND LUHP SUH ALLOWAHCE ARE APPLIED AGAINST THE
TOYAL FIXED PRICE CONTRACT AMOUN] WHICHK IS REFLECIED OF TUE KEA SUMMARY REFORI DOEROZ, INCLUDED WIiH THES LSTIHAGL.

(FINAL ESTIMATES MAY SE PARTIALLY MANLOADED AND 1HCLUDED WITNHIN THE ESTIMATE DETAIL) 11 cost
C.) FiXED PRICE CONTRACTOR OVERHEAD, PROFIT, BOND AHD INSURANCL COSTS ARE INCLUDED LN THE SUBCONTRACT UK .

ESCALATION
EEgEEEEERER

ESCALATION PERCENTAGES WERE CALCULATED BY THE MANFORD HATERIAL L LABOR ESCALATION STUDY, DATED FEBRUARY 1994,

ROUNDING ~ c
S ERERIE S EES EEEERPEEREADE

U.$. DEPARTMENT OF EMERCT - DOE ORDER S100.4 PAGE I-32 SUBPARAGRAPN (M), REQUIRES ROUNDING OF ALL GEWERAL PLAHT PROJECTS
(GPP'S) AKD LEINE LFEM C(LI) COST ESTIMATES, REFERENCE: DOE 5100.4, FIGURE 1-11, DATED 10-31-84,

RERARKS ‘ |

EyREERE
|
A.) THIS ESTIMATE 1S BASED OM PRELIMINARY DATA AKD SHQULD BE USED FOR COMPARISON DF ALIERHAI::ESHS:;T;DR

IKE ESTIMATE CONTAINS A MIXTURE OF REPAIR/MAINTENANCE AND CAPITAL CONSTRUCTLION ACTIVITIES.
AND THE COSTS ASSOCEATED VWITN OBTAIHING SEPARATE FUNDIMNG SOURCLS WAS JGHORELD.

T
w
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ISER EMGENEERS RAKFORD
STINGNOUSE HANFORD CO
% HO., ER513)

LE NO, ZI164SAA2

$1 1!,
DE/MRS DESCRIPTION

O  ENGIMEERING

z100 OEFINITIVYE DESIGN-CAT 2-ONSITE E/C
1000 ENCINEERIRG/INSPECTION-ONRSITE E/C

10TAL 00O ENGIHEERING

1 BUILDINGS

1010 ROOF L EXTERIOR WALL REPAIRS
1020 LOADING 0DCK & ORUM HANOLINKG EQUIP
1051 PUCT HODS

105} PRENEAL COILS

1054 REPA FILTERS

1055 EXNAUST STACK & STACK SAMPLER
1054 0/S AIR PRESSURE REF SYSTEM
1057 HEATING/AIR CONDITIONING SYSTEH
10460 FREIGHT ELEVAIOR

1070 SECURITY SYSTEM

1080 COMMUNJCATIONS SYSTEMNM

1090 FIRE ALARM STSTEM

1100 INVEKTORY CONTROL SYSTEH

1110 RAD L GAS MONITORING SYSTEN
1120 HODULJZED DRUM STORAGE

1010 ROOF L EXTERIOR MWALL REPAIRS
1030 AJR LOCK COXNSTRUCTION

Dooo PROJECT HAMNAGEKENT-O/C

TOTAL 501 BUILDINGS

0 UTILITIES
1040 ELECTRICAL SYSTEH UPG - GALLERY

TOTAL 600  UTILITIES

B

D SPECIAL EQUIP/PROCESS SYSTEMS

o
I
-

** 1E5T

DOE_RD& -

ESTIHATE
SUBTOTAL

501200
200400

701600

B371D
sL070
251604
2195¢
18057
123178
12707
299217
156582
121198
12000
12000
10000
20000
192546
3s7000
18000
260400

1975036

P12

LA AR

= INTERACTIVE ESTIMATING
224-T TRUSAF BUILDING UPGRADE ---
STUDY ESTIKATE

COST CODE ACCOURT SUHMARY

ONSITE
IHDIRECTS

125310
10640
0

135750

0

0

[N — I — =R~ - B == = I =~

5uB
TOTAL

EEIRTrZEE

501200
200400

761600

aivis
64070
251604
21959
10857
123178
12707
FAA NSNS
1546582
121198
12000
12000
10000
20000
192546
402310
28440
200400

T 2110706

99112

AN P

PHASE 1

ESCALATION

.
A Ao B
pusp—_——l

L T I e e B AT L I
NP A R R
- - -

TOTAL

36137
14449

30506

6036
4620
18143
1503
1380

LET AN

LAY
21574
11290
aria
8465
8565
2
1442
13joal
34775
2051
164479

152190

Tles

ALY

WHC-SD-WM-ES-288, Rev. 0

PAGE
DATE
BY

sus
TOTAL

ESEElnxER

537337
214040

152186

89754
0690
269745
23542
g7
1320%9
13623
Jzoren
V67872
129936
12865
126865
a7 2
21442
206429
517085
Joevd
214847

2262976

106258

106258

& oF 9

DASOL/9L 0B:55:5)

HERZ R

CONTINGENCY

x

TOTAL

EGERAR mRAEERCEE

35
35

35

35
35
35
35
35
35
35
35
35
35
35
3s
35
35
35
35
35

35

35
35

188060
5197

263265

31434
24041
P4i11

8740
7076
L6221
L7608

112277
58755
L5470

4503
4503
ITse
7505
72250

160980
10672
75197

792043

ITigo

37190

TOTALy
DOLLARS

ECEEERIES

T25404
290046

1015450

121168
L FERY
ATIRED]
yziroe
212v2
170200
a3
&33067
226627
175614

17368 .

17368
1461}
20947
270673
698064
[AR1T
290046

3o5501)

14634468

143648
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WHC-SD-WM-ES-288, Rev. O

PAGE 5 oF 9
DATE 04704/9& 08:55:51

:t:ucuous: HANFORD CO 224-1T TRUSAF BUILDING UPGRADE --- PHASE |
e 0. ER515) STUDY ESTIMATE BY HERD R

MO, Z164SAA2 ODOE_RO&4 - COST CUDE ACCOUNT SUHHKARY

1,1.

:' ' | ESTIMATE OHSITE sUB ESCALATION 'sue CONTIHGENCT TOTAL
E/vBs DESCRIPTION SUBTOTAL INDIRECTS TOTAL * 10TAL ToraL x 10TAL DOLLARS
ER AN AR TN N X IR E SN U R R E N AR NN mRENETREE roaepEcEzE geez===z==e r=%==r mzrZRaREE EESEEEREC IxmME ERIEIZESESE sErcfoifE
1060  ELECTRICAL SYSTEM UPGC - GALLERY 247578 1 241576 7.2 17850 265426 15 92099 358325
Tarat 700 SPECIAL EQUIP/PROCESS SYSTEH 247576 0 267576 7.21% 17050 265426 3% 92099 358325
EEBZ S ImEREECEMEAESESTRCEENPRYERETINEEROSSEINCEEOIDEICEXRCAECEECRECEMMES=CRIESS=CESEEFEITEIIC

© 21,772 1,185,397
4,572,230

QJECT TO1AL 13%,7%0
3,023,324 3,159,074 7.214

9-9

3,306,046 35
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S

ISER ENGINEERS NANFORD
STINGHOUSE NANFORD CO
P XO. ER5153

LE RO,  TV164SAA2

51 g;sfa:prlou

ITEAERE ESERENREFEERRMEERRSNXEEANNEOEAEERNRNE

GINEERING
J TECKNICAL SERVICES

TOTAL ENGINEERENG

NSTRUCTlON

GENERAL REQUIRMENIS
CONCKETE

HETALS

HOISTURE AND THERKAL
DOORS ,WINDONS AND G
SPECIALTVIES
EQUIFPHERT

HECHANICAL
ELECTRICAL

WL R e L e W e =

FOTAL CONSTRUCTION

JJECT 1071AL

#*+ lEST
22417 TRUSAF BUILDING UPGRADE

- INTERACTIVE ESTIHATING **

STUDY ESTIMATE
DOE_ROS5 - ESTIMATE SUKHARY BY csl DIVISION

PHASE |

ESTIHATE OHSITE sus ESCALATION
SUBTOTAL INDIRECTS TOTAL x TOTAL

EXR KD EZE EEEEE=Z=Z=ZFR ez EmASCE =pE3ER EEEZ2ZEFEE
701600 0 701600 7.21 50506
0 50,506

701,600 701,600 .21
200400 [+] 200400 7.21 14449
124830 o 124038  7.21 2001
368039 125310 LOL149 7.2 3%629
03710 0 83718 7.21 6036
121190 0 1ziiva 7,21 57348
260435 0 200435 7.2} 17338
54086 10440 64526 7.21 L55)
127522 0 727522  71.21 52455
400680 0 400688 7.21 20089
135,750 177,186

2,321,724 2,457,676 7.0
-x-z-::::::zenngs:n::::::a::::::szn::::::3:::!::
135,750 227,772

3,023,324 3,159,076  7.21

WHC-SD-WM-ES-288, Rev. 0

PAGE &
DATE
BY

OF

?
04/04/94 0B:56:0)
HERD R

sUB COKTIMNGENCTY TOIAL
TOTAL X TOTAL DOLLARS
EEEDOREEER EREIODR mE=S=c=BF a!!l!!==t
7521846 1s 263265 10154350
263,265
752,18¢ 35 1,015,450
214049 35 75197 290086
1335839 35 L6043 180682
s2p778 3s 185622 715199
09754 1% J161¢ 121168
129936 15 L5478 175414
25717 3% 90220 3L7990
69179 35 26213 73391
T79917 39 272993 10352967
429577 35 150352 519929
922,132
2,634,660 35 3,556,706
!=2l=lllS!IEE:!:IBE==l==l=l=!==xg====¥
1,185,397
3,386,846 35 §,572,23¢
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SER ENGINEERS HANFORD % JTEST - INTERACTIVE ESTIHATING ** PAGE ¢ of ¢
TINGHOUSE HANFORD CO 224-7 TRUSAF BUILDIKRG UPGRADE --- PHASE | ODATE 0&4/064/94 08:56:13
i RO, ERS153 STUDY ESTIHATE BY HER® R
£ 10. Z1845AA2 DOE_RO7 - ONSI1TE INDIRECT COSTS BY WBS
‘ﬁﬂ . ESTIMATE CONTRACT ADMINISTRATION BlD PACK OTHER TOTAL
- + " PESCRIPTION SUBTOTAL x TOTAL PREP. IMDIRECTS FHDIRECTS
. ‘l'-l( AR L LRSS ERT IR REY AEEuHERR Eanmz EBRELESEEX EmcEREER smEunEnZE SEEZRETER
= 100 DEFIRITIVE DESIGH-CAT 2-ONSETE E/C 501200 n.00 0 ] 0 9
H 000 EMGINEERIMG/INSPECIION-ONSITE E/C 200400 0.00 0 o _ o o
: 010 ROGF € EXTERIOR WALL REPAIRS B3T18 0.00 0 0 0 0
020 LOADING DOCX £ DRUM KANDLING EQUIP 64070 0.00 0 ] 0 0
040 ELECTRICAL SYSTEHM UPG - GALLERY 346608 0.00 ] 0 0 0
051 DUCT MODS 251604 0.00 ] 0 0 o
053 PREMEAT COILS - 21959 0.00 0 0 0 -0
05¢ MEPA FILTERS 18557 0.00 0 o 0 0
055 EXBAUST STACK & STACK SAHPLER 123178 .00 0 0 g 0
056 0/5 AIR PRESSURE REF SYSTEM 2707 0.00 0 o 0 0
05" MEATIHG/AIR COMDITIONING SYSTEM 299217 0.00 ] 0 o M
06D FREIGHT ELEVATOR 156582 .00 o 0 0 0
G70 SECURITY SYSTEM . : 121198 0.00 ] 0 a o
V60 COMHUMICATIONS SYSTEH 12000 0.00 0 Y o 0
090 FIRE ALARM STSTEM 12000 0.00 0 0 0 0
100 INVERIORY CONTROL STSTEM 10000 0.00 ¢ 4 o o
$10 RAD & GAS MONITORING SYSTEM 20000 v.00 0 0 ¢ 0
121) MOPULIZED DRUN STORAGE © 192548 0.00 0 ] 0 0
Y0 ROOF L EXTERJIOR WALL REPAIRS 357000 31.00 117810 7500 ] 125310
) 030 AIR LOCK CONSTRUCTION 18000 33.00 5940 4500 0 10660
; ‘000 PROJECT HANAGEMENI-0/C 200400 ¢.00 o o o 0
! l
. -nnnxu:-uungu-:====sa==:==::::-_'x======su::=n======l:n::r.--:-:z:n:n::========¢====="==
JECT TOTAL 3,023,324 12,000 135,750
‘ 123,750 0

.
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KAISER

ENGINEERS | . :

HANFORD 224-T BUILDING - PHASE |
FACILITY UPGRADES

BA/BO SCHEDULE - EXPENSE

Total |FY 1995 FY 1996 FY 1997 FY 1998 FY 1999 FY 2000
Cost 1 2 3 4 1 2 3 4 1 2 3 4 1 2 R) 4 1 2 3 4 1 2 J
1.0 ENGINEERING - 725 7251725
_—
1.2ZE&1I 290 1007100 1007100 90790
. I ———— N———
3.0 CONSTRUCTION 3267 1500/ 1500 1500/ 1500 267 1267
4.0 PROJECT
MANAGEMENT 250 80780 801780 Do/ 80 50730
.
Tolal BAJ/BO 4572 8057605 1680/ 1680 1680/ 1600 407 1 407

Doliars In Thousands
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APPENDIX H

Cost Estimate and Budget Authorized/Budget Outlay Schedule

Decontamination of Hot Cell Area {(Phase !}
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PAGE 1 OF 10

AMSER ENGINEEKS MAHFORD *& {EST - INTERACTIVE ESTIHATING
ESEIKGMOUSE HANFORD COMPANY DECONTAMINATION OF HOT CELL AREA DATE 0&722/94 0D8:35:46
28 NO. ERS5153 ROUGH DRDER OF MAGNITUDE (ROM) ESTIMATE BY AKL
ILE NO. Z164SAD1 DOE_RO1 - PROJECT COST SUMMARY
y‘ ' Cost ’ ESCALATED CORTINGENCY TOTAL
CODE DESCRIPTLION TOTAL COST % 107AL DOLLARS
Ex i3 N EEA AR NESANEREE I TR EIENES IS SAKRS =2 EI=TpzzA2g=2E ===== =Ex=za=z=8aE=ZX Er=z==smE==
000 ENGINEERING 460,000 3% 160,000 620,000
501 BULLDINGS 550,000 35 190,000 740,000
709 SPECIAL EQUIP/PROCESS SYSTEHS 6,320,000 35 2,210,000 6,530,000
(ADJUSTED TO MEET DOE 5100.4) -30,000 40,000 . 10,000
e R S AEEAEREm S EC T ENAEECEEESEECSSISSRECEETREITIRTERIERZSSCSC
PROJECT TOTAL 7,300,000 35 2,600,000 9,900,000
pe =
1
et
TYPE OF REMARKS:
ESTIMATE PUASE 11
ceeeganracana
ARCHITECT
TNG|NEER
OPERATING
CONTRACTOR
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AISER EMGINEERS HANFORD
ESTINGHOUSE HANFORD COMPANY
08 NO. ER5153

I

\

! I
Was PDESCRIPIION I

AENEE EEE IS S S EEEFEE S EEEXSEANNEENNENEEEEN

\
21100 DESIGHN EXHAUST SYSTEM
27100 DESIGN TEMP SUPPLY SYSTEMS

SUBTOTAL 1 ENGIMEERING

21100 PROCUREMENT - EXNAUST EQUIP.

SUSTOTAL ¢ PROCUREMENT

21200 INSTALL EXHAUSTER
21300 SEAL BUILDING OPENIKGS

SUBTOTAL 321 INSTVALL VENTILATION SYSTEM

22100 CHAKGE ROOMS
22200 SAFETT DEVICES

SUBTOTAL 322 PROVIDE PERSONNEL NEEDS

23100 CONST, AIRLOCKS OUTSIDE DOORS
23200 CONSTRUCT E-CELL [350 WALL

SUBTOTAL 323
[

24100 PICK/YACUUH DEBRIS
24200 WASH DOWN CELLS

SUBTOTAL 324 HOUSEKEEP{HG IN CELLS

25100 CONNECT DRAIK TO C-7
25200 CUT DOORWAYTS BETUEEM CELLS
25300 ISOLATE OUTSIDE SYSTEMS

SUII&TAL 325 MODEFY FACILITY

-26100 TRIRD PARTY INSPECTION .

¥
[at]

ESTABLISH AIRLOCKS ON CELLS

*% JEST - INTERACTIVE ESTIHATING %

DECONTAMINATION OF HOT CELL AREA
ROUGH ORDER OF MAGNITUDE (ROM) ESTIMATE
POE_ROZ - WORK BREAKDOWN STRUCIURE SUHHARY

CESTIHATE ONSITE sua

SUBTOTAL INDIRECTS TGITAL X
EEENCEIDE ZEEASE=8R ERXI=ZZEZEER T x=x=x= =
310637 0 310637 2.04
47268 0 67268  2.04
3177905 ] 377Io0s 2.04
1004000 0 1004000 11.29%
1004000 0 1004000 11.25
68187 [+ 40187 11.2%
L6337 0 L6337 11.25
114524 0 114526 11.25
11493 0 11693 11.25
2314 0 2316 11.24
138007 Q 13807 11.25
2315466 1} 2315646 11,25
17622 0 17622 11.25
131188 0 131188 11.25
151986 0 . 151986  11.25
144690 0 146698 11.25
296684 0 298604  11.25
11679 0 11679 11.25
26060 0 26060  11.25
33370 0 33370 11.25
71109 [} 71109 11.25
7570 0 1s70 11.25

ESCALATION

TOTAL

EERE LTSRS ¥

8022
iv10

10732

1129560
1129590
76714
5213
12884
1293
260
1553
10526
4232
14758
17098
16279
33377
1314
2vie
3754

§ooo

852

WHC-SD-WM-ES-288, Rev. 0

PAGE
DATE
BY

sus
TOIAL

ZxxEAERKAES

ARRLRRY
69178

Ingadv

1116950
1156950
75858
31550
127408
12786
2574
15360
164092
41854
145946
169004
160977
330061
12993

28992
JTN2é

79109

8422

oF 10

CONTINGENCY

X

15
35

35

35
35
33
15
35
35
15
35
35
35
35
3%
35
35

35
35
35

35

35

TOTAL

zz=EZasc===x

111811
2h212

136023

390933
390933
26550
10042
L6592
4475
201
5376
Joeld2
166479
51031
59180
56342
115522
4548
10167
12993

27608

2940

04/22/94 0B:35:59
AKL

10TAL
DOLLARS

431270
733

526661

1507883
1507863
102408
69592
172000
17261
LTS
20736
140524
56504
197028
228264
217318
445502
17340
Ivise
50118

106797

11369

AIY 'SQZ'SB‘WM-GS-DHM
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WHC-SD-WM-ES-288, Rev. 0

ATSER ENGINEERS HANFORD ** JEST - INTERACTIVE ESTIHATING ** PAGE 3 OF 10
ESTINGHOUSE MANFORD COHPANY DECOMTAMINATION OF HOT CELL AREA DATE D04/22/94 08:35:3%
OB NO. ER5133 ROUGH OROER OF MAGHITURE (ROM) ESTIMHATE 8y AXL

DOE_ROZ - WORK BREAKDOWN STRUCIURE SUMHARY

Wy - ‘ ) p

ESTINATE ONSITE suUs ESCALATIONX suB CONTINGENCTY TOIAL
ues DESCRIPTION SUBTOTAL INDIRECTS TOIAL x TOTAL T0TAL x 100AL DOLLARS
EEERE II!llll!lll_ltI‘ll!l:.ll-nlllll.I‘ sl Esmk=n BEXI=s=sEc=Sen Ez=m==2=nAn= E= ¥z X maITEr-AESR EEIE=3TIERER TEeER=C rx=x==x=82 K m|smE=EI=xT
26200 REPAIR AND LUBRICATE 20224 0 20224 11.25 2275 22499 15 7875 310374
26300 INSTALL SCAFOLDING CLAMPS 5893 0 5893 11.25 663 6556 35 229% : 8ast
SUBTOTAL 326 PREPARE CRANE FOR SERYICE 313647 ' 0 31687 11.25 1790 ITLTT 35 13118 50594
27400 ICF-XH SITE FORCES 128010 0 128010 11.25 1440 142411 15 L9044 192299
SURTOTAL 327 PROVIDE OLD UTILITIES 128010 0 120010 11.2% 14401 142411 35 L9044 19229%
SUBTOTAL 32 MOBILIZE AND BUILDLNG PREP, 78900¢ 0 789009 11.2% BO763 877772 35 Jg7221 1184992
10000 METAL BUILDIKG £02500 117700 520200 4.93 25646 5645846 35 191046 Tleovw2
SUBTOTAL 33 HEW FACELITY 402500 117700 520200 4.93 25646 545846 35 191046 736892
41000 REMOVE CENTRIFUGES 165741 0 165741 11.25 18646 184387 3% 6465353 268922
42000 !SOLATE CELLS 69638 0 69638 11.25% 7834 17472 35 27413 10458¢
43000 DISHANILE PIPING . 145051 ) 1465031 11.2% 16318 161369 35 56479 FARETY
44000 REMOVE EQUIPMENT FOR DISPOSAL 1042386 0 10423468 11.25% 117266 1159632 15 L0387 15655013
45000 REMOVE EQUIPMENT FOR DISPOSAL 56207 ] 562071 11.25 63233 625304 35 2188%6 BebibD
SUBTOTAL 34 A THROUGH E CELL D1D 1984867 ] 1984867 11.25 223297 2208164 35 772856 2981021
51000 ESTABLISK CONTAMINATION CONTROL LL9T 0 49T 11.25 505¢ 50030 35 17511 67541
52000 DISHANTLE PIPIKG 111002 0 111002 11.25 12488 123490 35 43221 166711
53000 REMOVE EQUIPMENT 138405 0 138405 1Y.25% 15571 153976 15 53891 207887
S4000 DISHANTLE LOADOUT HOOD 260603 0 2684603 11,25 3oz 798821 35 106587 4o3408
$5000 DECONTAMINATE CELL AREA 117974 0 117974 11.25 13272 131246 1s 45916 177182
SUBTOTAL 35 F CELL bLD 480955 0 6809535 11.2% 76603 757563 35 265146 102¢709
I' H
60000 SUPPORT DURING DURATION OF PROJ. 1226298 0 1226294 11.25 137959 1366257 35 L77490 1841746
SUBTOTAL 36 . ADDITIONAL SUPPORT 1226298 ] 1226290 11.2% 137959 1364257 35 LTT4L70 1641746
SUBTOTAL 3 CONSTRUCTLON 5083629 7700 5201329 10.62 552273 5753602 35 2033759 7767360

T
o

‘34 "88Z-SI-WM-AS-IHM



AISER ENGINEERS HANFORD
IESTINGHOUSE WANFORD COMPANY

‘0B NO. ER3153

1F .
WBS  DESCRIPTION

‘EEEEN EEEEEEEAREEEEEEEEEEAENRAEREREENNENEREYN

10000 PROJECT PLANNING & CONTROL

SUBTOTAL & PROJECT [INTEGRAIION

'ROJECT TOTAL

¥-H

** JEST

INTERACTIVE ESTIMATING **

DECOMTAKRINATION OF HOT CELL AREA
ROUGH ORDER OF MAGNITUDE (ROM) ESTIMATE

WORK BREAKDOWN STRUCTURE SUHHART

DOE_ROZ -
ESTIMATE ONSITE suB ESCALATION
SUBTOTAL  INDIRECTS TOTAL % 10TAL
AMEREIRNEZIE EEEIIZ=IS AEXEDAnEE ===z=o= B 5 5 5 8 &3

66064 0 66066 1.70 5149
66666 0 66866 7.70 5149
EE R R =—r3z=3z=c-—:ftz=xcASNES3 S EEAFEASEEEESTIES=ZI:IIZIEL=SS=S22
117,700 601,104
6,532,400 . 6,650,100 10,24

WHC‘SD-WM-ES-ZSB. Rev. 0

PAGE & OF 10
04/22/94 0B:35:59

DATE
BY AXL
sue CORTINKGENCY TOTAL
TGTAL X TOTAL DOLLARS
=T=z=s=232XX !IEE_:’!I..'.

rzols 3% 25205 97220

TZO1S 35 25205 97220

::za:====::zz:::x:::::z:::!::sn:===::::
2,565,920

9,897,124

7,331,204 3%

0 "A2Y "88Z-S3-WM-QS-JHm



WHC-SD-WM-ES-288, Rev. 0

\ISER ENGINEERS HANFORD . ** 1EST - IKYERACTIVE ESTINATING ** PAGE 5 ©OF 10
(STINGKOUSE HANFORD COMPANY 100-AREAS DECOMMISSIONING PROJECTS DATE 04722794 08:51:32
18 HD. ER3133 224+T1 CELL DECOMMISIOKRING | Y AKL

DOE_RO3 - ESTIMATE BASIS SHEET

\ .
) uofbmzu.ts AND DRAMINGS .

DOCUMEXTS: ROUGH ORDER OF MAGNITUDE (ROK) ESTIMATE BY EUGEME SENGER, DATED MARCH 24, 1994

DRAVINRGS:

. MATERIAL PRICES
ErusRREammzsasa

UNIY COSTS REPRESENT CURREMNT PRICES FOR SPECIFIED HATERIAL.

LABOR RATES - ‘
ERRMNRSEENEY i

CURRENT XEH BASE CRAFT RATES, AS ISSUED BY KUK FEMANCE (EFFECTIVE 10-03-93), INCLUDE FRINGE BEKEFITS, LABOR INSURAHNCE,
APPENDIX A (EFFECTIVE 09-06-93). HOM CRAFI

TAXES AND TRAVEL WHERE APPLICABLE, PER HANFORD SITE SUTABILIZAVION AGREEMENT,
BOURLY RATES ARE BASED ON THE 3994 FiSCAL YEAR BUDGET LIQUIDATION RAVLS AS 1SSUED BY XEN FIRANCE (EFFECTIVE 10-01-93).

GENERAL REQUIREMENTS/TECHNICAL- SERVICES/OVERREADS

LA RS EREEERESER NI EREERSIFRNENRRREE R ERIE NN RN RN

A.} ONSITE CONSTRUCTION FORCES GEMERAL REQUIREMENTS, TECHRICAL SERVICES AND CRAFI OVERMUEAD COSES ARE IKCLUDED AS A
COMPOSITE PEACERTAGE BASED ON THE KEH ESTIMATING FACTOR/BICLLING SCHEDULE, REVISION 1§, DATED OCTOBER 01, 1993, THE
TOTAL COMPOSITE PERCENTAGE APPLIED 1O ONSIITE CONSTIRUCTION FORCES LABOR, FOR 1HIS PROJECT, IS ¥3X FOR SHOP WORK AND
134X FOR FIELD WORK, WHICK 15 REFLECTED [N THE "OKLP/BLI™ COLUMX OF I1ME ESTIMATE DETALL.

B.) OMSITE COMTRACT ADMIMISTRATION AND CONSTRUCILON MANAGEHMENT COSIS, ASSOCIATED WITK THE OVERALL MAHAGEKERT OF 1TME TIXED
PRICE CONTRACTS, ARE INCLUDED AS A COMPOS|IE PERCENTAGE AND LUMP SUM ALLOMANCE (FOR BID PACKAGE PREP) BASED ON THE
ESTIMATING FACTOR/BILLING SCHEDULE. THE TOTAL COMPOSITE PEACENTAGE AND LUHP SUM ALLOWANCE ARE APPLIED AGALNST THE
TOTAL FIXED PRICE COMTRACT AHOUNT UYHICH IS5 REFLECTED ON THE KENK SUMMARY REPORT DOERO7, IHCLUDED MITH THIS ESTEMATE.
(FINAL ESTIMATES MAY BE PARTIALLY MANLOADED AND INCLUDED WITHIM THE ESTIMATE DETAILY

C.) FIXED PRICE CONTRACTOR OVERHEAD, PROF[T, BOND AND INSURAMCE COSIS HAVE BEEX APPLIED A% INE FOLLOWING PERCERTAGES
AND ARE REFLECTIED IN THE "OHAP/BLL"™ COLUMN OF THE ESTIMATE DETALIL:

LABOR - OX MATERIAL - 0X EQUIPHENT USAGE - DX EQUIPHERT - D% SUBCOMTRACTS

9=H

- 0%

. ESCALATION
EXSaEERIERN
ESCALATION PERCENTAGES WERE CALCULATED BY THE HANFORD MATERIAL & -LADOR ESCALATION STUDY, DATED FEBRUARY 1993.

-

. ROUNDING

sSkayreEawn iR A RYNEAERAR
U.5. DEPARTMENT OF ENERGY - DOE ORDER 5100.4& PAGE 1-32 SUBPARAGRAPH (M},
(GPP*S) AND LINE ITEW (LI} COST ESTIHATES. REFERENCE: DOE 57100.4, FIGURE I-1), DAIED 10-33-04.

REQUIRES ROUNDING GF ALL GENERAL PLANT PROJECIS

REHARKS

EExRAER

A.)-THIS ESTIMATE INCLUDES EXTRACTED AND SUMMARIZIED DATA FROH THE MESTINGHOUSE HANFORD COHPANY COSI ESTIMATE BY GENE SENGER,
ETC., ALOHG WITH ESIIMATOR ALLOUAKCES, WERE ALSO EXIRACTLD

DATED MARCH 24, 1994. ALL ESTIMATENG FACTORS, CRAFT WAGE RATES,
AND USED THROUGHOUT THIS ESTIMATE. MIHOR CORRECTIODNS UWERE IHCORPORATED FOR OQUR

B.) COSTS [NCLUGED WITHIN WoS$ 3.3.0.0.0.0 WERE PROVIDED BY THE [CF-KIl ESVIMATING DLPARIHLNI. SCoprt FOR
VERBALLY BY THE WHC PROJECT HANAGER ALONG WITW THE 1CFi-KN REPRESEHTATIVL,

IHNTERPRETATION OF HATH CALCULATIONS.
TNE FACILITY WAS PROVIUDLD

€. FTKE WES FORNAT DOES NOT FOLLOV ANY STAHDARO PROCEDURE. CVIRY EFFQRT WAS HADE 1o MAICH SPECIFIC WDS ACCOUNTS WITH IHE WNC

A3Y "88T-SIWM-AS-IHM



AISEX EXGINEERS HAKFORD
‘ESTINGNOUSE HANFORD COMPANY

08 NO.

EX5153

081 T . )
ODE/UBS DESCKIPTIION

A A R E R SRS SRR E YRR FERYE RN NSRS EENY Y]

190 EXGIREERING

121100 DESIGH EXHAUST SYSTEHM

127100 PESIGN"TEHP SUPPLY SYSTEMS

10000 PROJECT PLANNING L COHNTROL
TGTAL 000 ENGINEERING

+01  BUILDINGS

130000

METAL BUTLDING

TOTAL 501 BUILDINGS

100 SPECIAL EQUIP/PROCESS SYSTEHNS

721100
121200
521300
522100
122200
323100
323200
324100
324200
Jzs5100
325200
325300
326100
3126200
126300
127400
341000
342000

343000 |

344000
345000
351000

po =
t
L4

PROCUREMENT - EXHAUST EQUIP,
INSTALL EXKAUSTER

SEAL BUILDING OPENINGS

CHANGE ROOMS .

SAFETY DEVICES

COXST. AIRLOCKS OUTSLDE DOCRS
CONSTRUCT E-CELL 150 WALL
PICK/VACUUM DEBRIS

WASH DOUN CELLS

CONNECT DRAIN JO C-7

CUl. DOORWAYS BETMWEEN CELLS
ISOLATE OUTSIDE SYSTEMS

JHLRD PARIY IMSPECTION

REPAIR AND LUBRICATE

IRSTALL SCAFOLDING CLAMPS
JCF-KN SITE FORCES

REMOYE CERTRIFUGES

ISOLATE CELLS

DISHANTLE PIPING

REMOVE EQUIPMENT FOR DISPOSAL
REMOVE. EQUIPHENT FODR DISPOSAL
ESTABLISH CONTAHINATION CONTROL

WHC-SD-WM-ES-288, Rev. 9]

*% JEST - IMHIERACTIVE ESTIHATING ** PAGE & O0oF 10
DECONTAHINATION OF HOT CELL AREA DATE 04/22/94 08:36:11
ROUGH ORDER OF MAGNITUDE (ROM) ESTIHATE BY AKL

DOE_RO4 - COST CODE ACCOUNT SUMMARY

*ESTIHATE ONSITE -SUB ESCALATION suB CONTINGENCY TOTAL
SUBTOTAL INDIRECTS TOTAL x T10TAL TOTAL x TOTAL DOLLARS
ENnoEREEEA ST =2ERES EE=rz=rFE=Z= ™ EEE=ER EEaEIRE= EEZ ZREEmE=ED ==Xz Sz E2IEE z2ex=zx==

Ji0637 0 310637 2.84 3822 319459 35 111811 L31270
67248 0 67268 Z.84 1910 69178 . 35 24212 23391
66866 0 66066 7.70 $149 72015 3% 25205 97220

L4477 0 LALTT 3.57 15861 460652 35 161228 'TILLE

402500 117700 520200 4.93 25644 545846 35 191044 736892

402500 117700 5202090 L.93 25646 545846 35 191046 736692

1004000 g 1004000 11.25 112950 1116950 3s Joovls 1507883
48187 0 60107 11.2% 71671% 75653 35 246550 102408
L6337 ] L6337 11,25 5213 51550 35 18042 69592
11493 0 11423 11.23 1293 12704 3% LLTs 17261
2314 0 2316 11,24 260 2574 35 901 3678
93566 0 PIS66  11.25 10526 104092 35 36432 140524
37622 ] 37622 11,25 4232 41854 35 14649 56504

151986 0 151986 11,25 V7098 169084 35 59100 228264

146698 0 144690 11.25 16279 160977 3% 56342 217318
11679 0 11679 11.2% 1314 12993 3% 4548 17540
26060 0 26060 11.25 2932 28992 35 10147 319139
331370 0 13370 11.23 3754 37124 35 12993 so118

7570 0 7570 11.25 852 8422 35 2948 11369
20224 0 20224 11,25 27 22499 35 7875 30374
5893 .0 5893 11.25 663 6556 35 2295 BAS IS

128010 0 128010 11,25 14401 142617 35 L9844 192255

165741 0 165741 11.25 18646 184307 35 64535 2u89220)
69638 0 69638  11.25 7834 77472 35 27115 10458340

145051 0 185051 11.25 16318 161369 35 56479 2178480

1042366 0 1062366  11.25 117266 1159832 3% «05871 1565503

562071 0 562071 11,23 63233 625304 3% 216856 Bak1603

LLwTt 0

L9l 11.2% 5059 50030 35 17511 LXA&L RN

0 'A%Y '88Z-S3



R

AISER ENGINEERS WANFORD
JESTINGHOUSE HANFORD COMPANY

108 NO,

-
‘081 r

ODE/VBS

ER5151

DESCRIPTION

152000
i%3000
154000
155000
160000

101AL

ROJECT

T
Y |

DISHANTILE PIPLING

REMOVE EQUIPMENT

DISHANTILE LOADOUT NooOD
DECONMTAKINATE CELL AREA

SUPPORT DURING DURATION OF PROJ.

700 SPECIAL EQUIP/PROCESS SYSTEM

TalAl

% LEST

IKTERACTIVE ESTIHATING **

DECONTAHINATION OF HOT CELL AREA

ESTIHATE

" ROUGH ORDER OF MAGHITUDE (ROM) ESTIHATE

DOE_RO4 - COST COPE ACCOUKRT SUHHARY

WHC-SD-WM-ES-288, Rev. 0

PAGE
DATE

BY

ofF 10

QLf22/94 0B:36:12
AKL

v
TOTAL
DOLLARS

XS aEEE=

166711
207867
LO3L0B
1771082
1861744

8538351

9,898,124

OKSITE sue ESCALATION sUB CONTIRGENCY
SUBTOTAL IKDIRECTS TOTAL X TG1AL TOTAL x 101AL
ERXRZEESTE EEEZ=ZaRE EZaz=scEE=x= EEE=®Z =2AXapIC-ES Azm=2EY=2EZET EZRERET ESI2TSXXE
111002 0 111002 11,25 12488 123490 3% L322
13168405 4] 130405 11.25 155714 153976 35 53871
2606031 0 268603 11.2% 3021 2vaa21 33 104587
117974 a 117974 11,125 13272 1312486 35 45736
1226298 4] 1226298 11.25% 137959 1364257 3% &TT7T490
56853129 0 5605129 11.2% 439577 6124706 35 2213646
AE~nzTRERETrIEm—zIf-amCEEASNXERrIS=3ISCEICISLIESFITErIMESSERTEIXRECIARISIEESESISISEZISITIIESIZITOR
V17,1700 681,104 2,565,920
6,532,400 6,650,100 10.24 7,331,206 3%

-y

34 ‘28Z-SIWM-QS-IHM



AFSER ENGINEERS HANFORD

tESTINGHGUSE HANFORD COMPART

100 NO, ER5151

1rp.
cs1 | DEsCRIPTION

INIZIEEE NAEPESSERERRERREANAIAEINNERAEENNNESFERSE

NGINEERING
oo TECHNICAL SERVICES

TOTAL ENGIMEERING

JONSTRUCTION

o0 TECHNICAL SERVICES
13 SPECIAL CONSTRUCTION
13 HECHANICAL

TOTAL CONSTRUCTION

*ROJECT TOTAL

** JEST
DECONTAMINATION OF

- IMTERACTIVE ESTIHATING **

HOT CELL AREA

ROUGH ORDER DF MAGHNITUDE (ROM) ESTIHALE
DOE_ROS - ESTIHATE SUMMARY BY CS]1 DIVISION

"ESTIMATE ONSITE sup
SUBTOTAL  IHDIRECIS TOTAL
IR 2 FF 3 -1 L - B-E 2 155 EExREEEzEx=E
L44TTH 0 445771
0
L6k, 771 L6, 771
2230298 0 2230298
£02500 117700 520200
3454831 0 3454831
117,700
4,007,629 6,205,329
REEEEEEE IR X LIEEEET TR EEESNSIRXISE SRS E22TX
117,700
6,650,100

6,532,400

WHC-SD-WM-ES-288, Rev. O

PAGE 8 OF 190
DATE 04/22/94 08:36:39
BY AKL

TOTAL

ESCALAT[ON suB CONTINGENCY
x TOTAL 101AL x TaiAL DOLLARS

s=z==== EEIZIZEERX SEIT2ENAEE EEERD =E==sSszx=mE=2= ES:=2>fEEFEXZ

3.57 15081 460652 35 161228 621081
15,881 161,228

3.57 460,652 35 621,801

11.2% 250909 2481207 35 B6B423 1349629

4.93 25646 545846 35 191046 736892

11.25 300460 3043499 35 1345223 5108722
665,223 2,404,692

10.72 6,870,552 35 9,273,243

.-===!!::::t!!==!=38.8!’!I===!!IBE==Elﬂ===!====2’=3222
681,104 2,565,920

10.24 7,331,204 35 9,897,124

0 "A8d "88Z-S3-WM-0S-DHM



ALSER EHNGLKEERS HAKFORD #* 1EST - INTERACTIVE ESTIHATING **

JESTINGHOUSE NANFORD COMPAKTY 100-AREAS DECOMMISSIONING PROJECTS DATE 04722794 0B:52:17

108 MO. ERS15) 224-1 CELL DECOMMISIONING Y AKL ’
DOE_ROS - COMTLINGENCY AMALYSIS BASIS SHEET

[

6-H

WHC-SD-WM-ES-288. Rev. 0

PAGE 9 OF 10

ESTIHATE BASIS SHEET PAGE 5 OF 10
PAGE & OF 10

AETERENCE:
COST CODE ACCOUNT SUMMARY

AMALTSIS AND STANDARDIZATION®
FOR A STUDY (ROH) ESTIRATE
10 50%,

RICHLAND ORDER 5700G.3 "COST ESTIMATING,

THE U,S. DEPARTHMENT OF ENERGY
PROVIDES GUIDELINES FOR ESTIMAIE COMTINGENCIES. THE GUIDELINE

DATED 3-27-85,
SMQULD HAYE AN OVERALL RANGE OF 20X TO 30% WitH AR EXPERIMENTAL/SPECIAL CONDITIONS RAMNGE

IHE PRIKARY AKD SECONDARY COS1 Ccovt

CONTIKGENCY S EVALUATED AV FUE THIRD COST CODE LEVEL AND SUHMARLZIED Al
LEYEL OF THE DETAILED COST ESTLIMATE.

ENGINEERING ARD CONSIRUCTION
AN OVERALL CONTINGENCY OF 33X WAS EXTRACTED FROM THE MESTINGHOUSTE HANFORD COMPANY COST ESTIHATE THAI
UAS USED AS THE BASIS FOR TH1S ESTYMAIE, IME APPLICATION OF THKIS CONTINKGENCY PERCEMTAGE WAS BASED ON
THE ORIGINAL MHC ESTIMATORS JUDGEMEMT. A 35X CONTIRGENCY WAS ALSO APPLIED TO THE ICF-KH ENPUT 10 TULS
ESTIMATE DUE 10 THE YERY LIHITED SCOPE DEFIHITION AT THIS TIHE.

AVERAGE PROJECT CONTIHGENCY 35%

N

W

} A2 “88T-ST-WM-AS-IHM



\ISER

ENGINEERS HANFORD

ESTINGHOUSE RANFORD COMPANY

0B NO.

ER5153

e
s Fnzs‘culrnuu

21100
27100
21100
21200
21300
ziog
22200
23100
23200
24100
24200
25100
%200
25300
28100
26200
26300
27400
Jogoo
L1000
42000
83000
4LL000
45000
51000
52000
$3000
54000
55000
650000
10000

ROJECT

i
—
L=

LEER RSS2 AT SR RIS RS ESNEREREISENYRE

DESIGH EXHAUST STYSTEM

DESIGN TEMP SUPPLY STSTEHS
PROCUREMENT - EXHRAUST Equlp,
INSTALL EXHAUSTER

SEAL BUILDING OPENINGS

CHAKRGE ROOMS

SAFETIY DEVICES

CONST. AIRLOCKS OUTSIDE DODORS
COMNSTRUCT E-CELL 150 WALL
PICK/VACUUH DEBRIS

WASH DOWN CELLS

CONNECT DRAIN TC C-7

CUT DOGRWAYS BEIWEEN CELLS
ISOLATE OVISIDE SYSTEMS

THERD PARJY INSPECTIOR

REPAIR AND LUBRICATE

INSTALL SCAFOLDING CLANPS
ICF-XH SITE FORCES

HKETAL BUILDING

REMOYE CEXTRIFUGES

ISOLATE CELLS

DISKANTLE PIPING

REMOVE EQUIPMENT FOR DISPOSAL
REMOVE EQUIPKRERNT FOR DISPOSAL
ESTAGLISH CONTAKINATION CONTRO
DISHAKILE PIPING :
REXKOVE EQUIPMENT

DISHMARTLE LOADOUT AOQOD
DECORTAKIRATE CELL AREA
SUPPORT DURING DURATION OF PROJ.
PROJECT PLANNING L COMNTROL

L

TOTAL

WHC-SD-WM-ES-288, Rev. 0

** JEST - INVERACTIVE ESTIHATING ** PAGE 10 oF 10

DECONTAMINATION OF HOT CELL AREAR BDATE 04/22/94 0B:36:59
ROUGH ODADER OF HAGHITUDE {(ROM) ESTIMATE 8Y AKL
DDE_ROT = ORSITE INDIRECT COSTS BY W8S
ESTIMATE CONTRACT ADHINISTRATION BlD PACK OTHER TOTALY
SUBTOTAL X TOTAL PREP. IRDIRECTS . INDIRECTS
LE R B E 8 F 2 Eam=Em E=ExTag=ppEra SEEgRNER SEEXTCEEZEK AEREEFTIZN
310637 0.00 0 0 0 0
67268 0.00 0 0 ] 0
1004000 0.00 0 [+] [ 0
68187 0.00 0 1] 0 Q
46337 0,00 0 D 0 0
11493 0.00 1] 1 0 0
2314 0.00 o 0 0 0
93566 0.090 0 0 0 0
37622 0.00 0 1) 0 ]
151986 0.00 0 0 1} 0
144690 . 0,00 0 0 0 0
11679 0.00 Q 0 [+] 0
246040 0.00 ] 1] 7] 0
33370 0.90 0 o 0 o
7570 0.00 0 ¢ 0 0
20224 0.00 0 o 0 ]
5893 0.00 o 0 o 0
128010 0.00 0 0 o 9
L02500 28.00 112700 5000 ] 117700
165741 0.00 0 0 0 |
69638 0.00 0 0 0 0
145051 0.00 0 0 ¢ o
1042366 0.00 0 0 0 0
562071 0.00 7] 0 Q0 0
46971 0.00 0 0 o 0
111002 0.00 0 0 0 0
138405 0.00 0 0 0 0
263603 0.00 0 0 iy 0
117974 0.00 0 ¢ 0 0
1226298 0.00 0 0 ] 0
66866 0.00 o ] 0 0
IIII"IBHI!I!HS'E!B:SB!:!::=::l=:::2::==:=l=!lﬂzzl=£ll=l=ﬂﬂ=====l:::=:::::3‘:::::::2!:::::
6,532,400 5,000 117,700
112,700 it
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KAISER
ENGINEERS

HANFORD

‘F"

T1-H

224-T BUILDING - PHASE I

WHC-SD-WM-ES-288, Rev. 0

DECONTAMINATION AND DECOMISSIONING
BA/BO SCHEDULE - EXPENSE

|
TJotal {FY 1995 FY 1996 FY 1997 FY 1998 FY 1999 FY 2000
Cost 1 2 3 4 i 7 34 1 ? 3 A 1 7 3 4 1 2 3 4 1 2 3
1.0 ENGINEERING 525 5251525
2.1 PROCUREMENT 1508 1501 4 1501
3.0 CONSTRUCTION 7767 . 3000 / 3000 3000 / 3000 1767 11767
. N
4.0 PROJECT .
MANAGEMENT 97 25125 25125 © 251125 22122
e iy
Tolal BA/BO 9897 2051 f 2051 30257 3025 3025 1 3025 178911789

Dollars in Thousands
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APPENDIX |

Cost Estimate and Budget Authorized/Budget Outlay Schedule

Conversion of Hot Cell Area to Storage Area (Phase Iii)
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KALSER ENGINEERS HANFORG . *% |EST - INTERACTIVE ESTIHATING ** PAGE 1 OF 7
VESTIHGHOUSE MANFORD COHPANY CONVERSION OF KOT CELL AREA 10 STORAGE AREA DATE 04/25/94 10:53:23
JOB NO. ER5153 ROUGH ORDER OF MAGMLITUDE (ROH) 8y AKL
FILE HO. Z164SACH DOE_ROY - PROJECT COST SUMHARY
1F‘ . cost ' ESCALATED CONTINGENCY TOTAL
CODE DESCRIPTION TOTAL €OST X TOTAL DOLLARS
- ZEkeER AN EEEREENFNEREN TSR BEECEES 2o 23S Se agEEs=SxcCCEE= ==m== EEZEETEEX=aIN=Z TE2xxRrE==2cxn
= 0o ENGINEERING 1,060,000 25 260,000 1,320,000
: 700 SPECIAL EQUIP/PROCESS SYSTEHS 7,140,000 28 2,030,000 9,170,000
(ADJUSTED TO HEET DGE 5100.4) 0 10,000 10,000
 EEE ECIECEmMRSIETCISESESEZES S §gSS=3S=2=EZSESE®R>- iz Sp RIS SoSN
PROJECT TOTAL 8,200,000 z6 2,300,000 10,500,000
p—t
1
fr)
L L T B T R Y e L I T A I I R B AT B S I I St R i A S S
TYPE OF : REMARKS:
ESTIMATE ROUGH OADER OF MAGNITUDE APRIL 25, 1994 PHASE 111
ARCHITECT
ENGINEER
DDA 4 4 A o el N
OPEXATING
CONTRACTOR

(IOUH-DEDIADJUS'IED TO THE NREAREST ® 10,000 / 100,000 " - PERCEMTAGES HOT RECALCULAIED 710 REFLECT ROUHD{HG)




CALSER ENGIHEERS HARFORYD
JESTINGHOUSE HANFORD COMPANY
JOB NO, ER5153

1F-.
WBS DESCRIPTION

ZRBEERE: REEE R UL EENEASAIRRKIEERXEREEITERIERRD

110000 DEFINITIYE DESIGH
120000 CONST, ENGRG/INSPECTION

SUBIDTAL 12 ENGINEERING/INSPECTION
SUBTOTAL 1 ENGINEERING

20000] STACKER/REIRIEVER SYSTEM

200002 CYHERMOIIOQN SPIMASTER STSIEH

SUsToDTAL 2 PROCUREMENT

J20000 CONWSTRUCIION - FIXED PRICE
SUBTOTAL 32 FIXED PRICE CONIRACT

SUBTOTAL 3 CONSYRUCTION
400000 PROJECT INTEGRATIOR

SUBTOTAL 4 PROJECT [NTEGRATIOH

PROJECT TOTAL

—
1
(a8

** JlEST -

INTERACTIVE ESTIMATING *°
CONVERSION OF HOT CELL AREA TO STORAGE AREA

ROUGH ORDER OF HAGHITUDE (ROH)
POE_RO2 - WORK BREAKDOUN STRUCTURE SUHHARY

, ESTIHATE ONSITE sus
SUBTOTAL INDIRECTS TOTAL
EXARBIREIR EERAEsmESE EEE®Xg EZL =

440000 0 440000
$50000 0 150000
150000 0 150000
590000 0 590000
I9L046T 0 31940467
221920 0 221920
4162307 o 162307
1461871 358540 1820411
1461871 358540 1820411
1461871 158540 1820411
200000 0 260000
200000 0 200000
l=2==-II=====!Z==l==============

350,540
6,494,258 6,052,798

ESCALATION

x

10.
10.

18,

22.
2.

2Z.

21.

G3
gl

0l

TOTAL

zrEEmEEEX

WHC-SD-WM-£S-288, Rev. 0

PAGE
DATE
BY
suB CONT
TOTAL x

EAREE

By980 5299890 5
36555 186555 25
36555 186555 25
126535 716535 25
F10406 4450933 3o
40012 261932 310
7504780 4912865 30
402311 22z2ree 25
402311 2z2eTee 25
402311 222z2r22 25
60904 340984 25
60954 340984 23
----------- frzs=2EZIETEETECSSSSEIESRZT

1,340, 308
8,193,108 28

e oF 7

04725/9%4 10:53:33

AKL

IHGENCY
TOTAL

132695
L6637

L6639
179136
1395280
78500

1473860

555600
555%600

555680

By246

B5246

2,293,920

101AL
DOLLARS

=zx=zaxs2s

662675
23319¢&

233174
895669
6065213
305142

6306725

2rrpege
2118402

2r7oi0e

426210

L2650

10,407,020

) 'A%Y "88Z-SI-WM-GS-IHM
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KAISER ENGIHEERS WANFORD ** LEST - INJTERACTIVE ESTIMATING ** PAGE 3 oOF 7
MESTINGHOUSE HAMFORD COMPANTY CONVERSION OF HOT CELL AREA TO STORAGE AREA DAIE  04/25/94 09:21:01
Y AKL

JOB NO. ER5153 ROUGH ORDER OF HAGNITUDE (RQH)

£-1

"C.) TIXED PRICE CORTRACTOR OVERNEAD, PROFII, BOMND ARD

WHC-5D-WM-ES-288, Rev. 0

DOE_ROJ - ESTIMATE BASIS SHEET

\P.
DOCUKENTS AND DRAMIKGS _ |

LRI ERANERSERETESYENY
DOCUMENTS: W-112, ENHANCED RADIOGACTIVE & MIXED MASTE STOURAGE PHASE ¥V, COHCEPTUAL ESTIHATE, DATED 06705792

DAAWINGS: NOMNE

HATERIAL PRICES

FRiftmAdsraRtasny .
UNI1 COSTS REPRESENT CURRENT PRICES FOR SPECIFIED MATERIAL.
LABDR RATES :

faeEEEEAwEm

CURRENT KEK RASE CRAFT RATES, A5 JSSUED %Y XEN FINANCE (EFFECTIVE 10-01-93), INCLUDE TRINGE BENEFIIS, LABOR [NSURANCE,

VAXES AND FRAYEL WNERE APPLICABLE, PER HAKFOAD SITE STABILIZATIOR AGREEMEMNT, APPENUDIX A (EFFECTIVE 09-06-93). NOW CRAFI

HOURLY RATES ARE DASED ON THE 1994 FISCAL YCAR BUDGET LIQUIDATION RATES AS ISSUED BY KEN FINAKCE (EFFECIIVE 10-01-93).
L]

GENERAL REQUIREMENTS/TECHNICAL SERVICES/OVERNLADS

2 RER AR E NN AR IR R AN SR NN REEN N A NN NRREn kR ENARNEICOER

A.) ONSITE CONSTRUCTION FORCES GEMNERAL REQUIREMENIS, TECHNICAL SERVICES AHD CRAIT DVERMNEAD COS1S ARE INCLUDED AS A
COMPOSITE PERCERTAGE BASED OM THE XEN ESTIMAIING FACTOR/DILLING SCHEDULE, REVISION 16, DATED OCTOBER 01, 1993. TIE
10TAL COMPOSITE PERCENTAGE APPLIED 10 OKSITE CONSTRUCTIOM FORCES LABOR, FOR TNIS PROGJECT, 15 93X FUR SHOP MORK AND

134X FOR FIELD WORK, WHICH §S REFLECIED IM INE “ONEPsBLI™ COLUMN OF THE ESTIMATE DETALL,
ASSOCIATED WITH 3IHE OVERALL MAHAGEHERT OF 1Nt FIXED

B.} ONSITE COMTRACT ADMIRISTRATION AND CORSTRUCEION MANAGEMEKT CDSTS,
PRICE COMIRACTS, ARE JNCLUDED AS A COMPOSITE PERCEWIAGE AHD LUMP SUM ALLOMANCE (FOR BID PACKAGE PREP) BASED ON THE
THE

ESTIMATING FACTOR/BILLING SCHEDULE, TIE TOtAL COMPOSIIE PERCLHIAGE AKD LUHMP SUM ALLOVWAHCE ARE APPLIED AGATHS)
10VAL FIXED PRICE CONTRACT AKOUMT WHICH IS REFLECTITD OM IME XEW SUKHARY REPORT OOLROZ, THCULUDED MITN FNIS ESTINATL,

(FINAL ESTIHATES MAY BE PARTIALLY HANLOAGED AND IHCLUOED MWITHIN JUE ESTIMATE DETALIL}
IMSURANCE COSTS WAVE DECH APPLILD AT 1NE FOLLOVIHG PERCEHIAGES

AND ARE REFLECIED IN TKE "OULP/BLI™ COLUMN OF THE ESTIMATE DEIALL:
LABOR - &5% HATERIAL - 20% COQUIPHENT USAGE - 103 royirpEny - 5% SUBCOMTRACTS - 15%

ESCALATION

ESCALATION PERCENTAGES WERE CALCULATED BY THE NARFORD MAITRIAL & LADOR ESCALATION SIUDY, DATED (EBRUARY 1993,

ROURDING
AREZEREITRARARNEENERESN

U.S. DEPARTHEN! OF ENERGY - DOE ORDER 5100.& PAGE 1-32 SUBPARAGRAPH (H)}, REQUIRES ROUNDING Of ALL GERERAL PLANT PROJECES
CCPP*S) AND LINE VTEM (LI) COST ESTIMATES. RETERENCE: BODE 5100.4, FIGURE [-11, DATED 10-31.B4.

REMARKS

II.‘II-I
A.) THIS ESTIMATE WAS EXTRACTED FROM THE COMCERTUAL DESIGH ESTIMATE FOR PROJECT Ww-112,

STORAGE PHASE ¥, DAVED 04/05/92. GUIDANCE WAS PROVIDEID VERDALLY BY WHNC AND ICF-XH
ALLOWANCES FOR EHGIHEERING AND HANAGEHERT FUNCIIONS,

EHHANT LD RADIOACIIVE & MIXED WASTE
FGR 101AL SCOPE OF WORK, ALONG MWLM

34 "B8Z-SIWM-AS-IHM



<AISER ENGINEERS HANFORD
IESTIRGHOUSE HAHFORD COMPANY
108 RO. ER515)

e
.ost}‘ -
ZODE/WBS DESCRIPIION

I BN E N EEEE R EE R E S REER R ACEGERERENANAAREREER

D00 ENGINEERING
110000 DEflIIIIVE GESEGN
120000 CONST. ENGRG/INSPECTION
400000 PROJECT IMTEGRATION
TOTAL 000 ENGINEERING
700 SPECIAL EQUIP/PROCESS SYSTEHS
200001 STACKER/RETRIEVER SYSTENW
200002 CYRERMOTJION SPIMASTER SYSTEM
320000 CONSTRUCTION - FIXNED PRICE
101AL 700 SPECIAL EQUIP/PROCESS SYSTEM
Pl
]
-3

PROJECT TOQTAL

#% JEST - INTERACTIYE ESTIHATING **
CONYERSION OF
ROUGH ORDER OF MAGNITUDE (ROM)

DOE_RO4 - COST CODE ACCOUNT SUHHARY

WOT CELL AREA TO STORAGE AREA

WHC-SD-WM-ES-288, Rev. O

PAGE
DATE
By

06725794
AKL

ofF T

10:53:43

" ESTIMATE ONSITE sus ESCALATION 5us CONTINGEKCY TOTAL
SUBTODTAL INDIRECTS TOTAL X TOTAL TOTAL X . TOTAL DOLLARS
EEEXxEE=2 ESEEREACSE Es=2=z=z=232:8 3 =Ea2azZcx= =2 2EZETEZ mETEZCEZZE EREREER Z=zzk=2zrz=2=> ===z z=x=2

440000 0 ;40000 20.45 89900 529900 25 132495 662479
150000 0 150000 2437 36555 186555 23 L6639 233194
280000 0 280000 2170 60V04 340984 F4 85246 426230
870000 1] 070000 21.3%5 187519 105751¢ 25 264380 1321099
3940467 0 3940467 18.03 T10466 4650933 30 1395280 L0k8213
rziv2o 0 221920 10,03 40012 241932 3o TB580 Jeost2
1461071 358540 10204141 22.10 402311 2222722 25 555680 gr7pan2
5624250 350540 59082798 19.27 V152789 Ti35587 28 2029540 Fi65127
I-I--!l!!lll:::-‘_"ﬂ‘.l’?.ls:!:l::!!===ESIIE::ESSBE.!IE“E:!’:‘HR!!======!3=l2:==_‘2==:::::3:

358,540 1,340,300 2,293,920
6,494,250 6,852,798 19.5¢ 8,193,108 20 10,487,026



[T P S

KAISER EXGIMEERS WANFORD

WESTINGHOUSE HANFORD COMPANY

JOB NO. ER515]

€51

\P-

DESCRIPTION

EXGINEERING

Tota

TECHHNICAL SERVICES

L ENGINEERING

CONSIRUCTION

o2 DOORS , WINDONS AND G
10 SPECIALTIES
1B ] EQUIPHENT
12 FURNISHINGS
13 SPECIAL CONMSIRUCTION
14 CONVETIKG SYSTEMS
15 HECHANICAL
16 ELECTRICAL

T‘IOIAL COMSTRUCTION

U

PROJECT 101AL

*OLEST

INTERACTIVE ESTIHATING **

CORYERSION OF HOV CELL AREA TO STORAGE AREA
ROUGH ORDER OF MAGNITUDE (ROM)

DOE_ROGS - ESTIMATE SUHMARY BY CS] DIVISIOHR

* ESTIMATE ONSITE sup
SUBTOTAL INDIRECTS TOTAL:
EREmE T SE=Za=EX2C EmpmEZR-ZZ

8700090 0 870000

[+
870,000 070,000
$1750 12161 63911
690 15162 15852
4TS 2313631 122704¢
L4600 1001 5681
L166987 1081 4160060
61250 14864 7Bl
BaSs7o 20816 109394
254228 59744 313972

’ 358,540
5,624,250 5,962,798
EERLERE Y= 2g312Z S 3CSELETERETSESaSxz ez

158,540
6,494,250 6,852,790

ESCALATION

4 TOTAL
TE=az==zrF 2XIFEITEESR
21.5% 187519

187,519
21.5%
22.10 14124
2z.10 3503
22.190 271345
22.11% 12%6
18.04 751734
22.10 17263
22.10 24176
22.10 69300
1,152,789
19.27
R E N NN B EEFEEEENEE]
1,340,308
19.%6

WHC-SD-WM-ES-288, Rev. 0

PAGE
DATE
BY

SUB
TOTAL

ETEEZEZZZ X

1057519

1,057,519

70036
19355
1699151
6937
4919802
§5377
133570
Joldse

7,135,587

6,193,106

5

or 7

06725796 10
AKL

5

25

25
25
2%
25
30
25
25
25

28

CONTIHGEKCY

TOTAL

2648380

264,380

19509
LB39
J74700
1734
16475594
23044
33392
95840

2,029,540

2,293,920

:33:3

TOTAL
DOLLARS

1321099

V,321v,097

LR TS
24194
1873939
8671
4395396
119221
166962
LR ALAS

9,165,127

10,487,028

A3 "88Z-S3-WM-QS -1
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ER515)

WHC-5D-WM-ES-288, Rev. 0

KAISER ENGINEERS HANFORD ** TEST - [NTERACTIVE ESTIHATING ** PAGE & OF 7
HESTINGHOUSE HANFORD COMPANY CONVERSION OF NOT CELL AREA TO STORAGE AREA . DATE Q4/25/94 09:21:
ROUGH ORDER OF HAGNITUDE (ROM) BY AKL

DOE_RO6 - COMTINGENCY AMALYSIS BASIS SHEET

REFERENCE: ESTIMATE BASIS SHEET PAGE 3 OF 7
COST CODE ACCOUNT SUMMARY PAGE & OF 7

AMALYSIS ANO STANOARDIZATVION"

THE Y.S. DEPARTHENT OF ENERGY - RICHLAND GROER 3700.) “COST ESIIHATING,
(ROM) ESTIHAITE

DATED 3-27-85, PROVIDES GUIDELIKES FOR ESTIHAIE COWNVINGENCIES. TIHE GUIDELINE FOR A STUDY
SHOUPD HAYE AN OVERALL RANGE OF 20X TO 30¥% W11 AN EXPERIHENTAL/SPECIAL CONDITIONS RANGE 70 50X.

COMTIHGENCY IS EVALUATED At THE THIRD COST CODE LEVEL AWD SUMMARIZED Al TIE PRIMARY AND SECOMDARY COS! CODE

LEVEL OF THE DETAILED COSU ESTIMALVE.

ENGINEERING

€O0ST CODE 000
wBs 1.1.0.0.0.0, WwWBS 1.2.0.0.6.0 L WBS 4.0.0.0.0.0

A 25X CONTINGENCY WAS APPLIED 10 THE ENGIMEERING AND PROJECT KANAGEMENT ALLOWANCES
DUE 10 TME ROUGH ORDER OF MAGHRITUDE TYPE CORSTRUCIION COST ESTIMATE AND HINIMAL DESIGHN
AVAILABILITY AT THIS TIME. THE DESIGN AND HANAGEHENT ALLODWANCES WERE CALCULATED AS A

PERCENT OFf TOTAL CONSIRUCTION DOLLARS.

CO0sS1 CODE 700
_WBS 2.0.0.0.0.1 AKD W8S 2.0.0,0,0,2
A 30X CONYINGENCY UAS EXTRACIED FROM THE M-112 CONCEPTUAL ESTIHATE AND APPLIED TO JHE
SAKE EQUIPHMENT COSTIS WITHIN THIS ESTIMATL.
Wss 3.2.0.0.0.0
A 25X CONTIMGENCY WAS APPLIED 10 THE COMSTRUCIION PORIION OF THE FACILIEY PREPARATION
THES TIHE, GUIDANCE FOR

REQUIREMENTS DUE 10 THE VERY LIMIIED INFORHATION PROVIDED AT
CONTIHGEHCY ALLOVANCES WAS ALSO EXTRACIED FROH 10T W-112 PROJECT.

AVERAGE ENGINEERING COHTINGENCY 23%

AVERAGE COKSTRUCTION CONTINMGEHCY 208%

AVERAGE PROJECT COMIIMGENCY 28X

12

0 'A% '88Z-S3-m-q S-OHM



WHC-SD-WM-ES-288, Rev. 0

KALISER ENGIMEERS HANFORD ** FEST - INTERACTIVE ESTIMATING ** PAGE T oOF 7
WESTIKGHOUSE HANFORD COMPANY CORVYERSION OF HOT CELL AREA 1O STORAGE AREA DATE D&/25/94 10:%6:00
JOB NO. ER5153 ) . ROUGH ORDER OF MAGH1IUDE (ROM) . BY AKL
DOE_RO7 - ONSIJE INDIRECT COSIS BY WBS
§
- P : ' ESTIHATE CONTRACT ADHINISIRATION BIb PACK DTHER T01AL
. Wes DESCRIPTION sUBTOTAL % 10TAL PREP. IRDIRECTS IMDIRECTS
.; SAEREREr IRt R ER N NEEIEANENEERERMAENRASESAECEAREAL EzaExErs ExzTaE zceg®==zx=x=T EZEZXETERS Eps=c=x==rc ZEEET T
1 .
i 110000 DEFINITIVE DESIGN 440000 0,00 0 0 0 0
i 120000 CONST. ENGRG/INSPECTION 170000 0.00 0 0 0 o
200001 STACKER/RETRIEVER SYSTEH 1040467 0.00 0 ) 0 0
200002 CYPENMOTION SPIMASTER SYSTEM 221920 0.00 0 ) ] o
320000 CONSTRUCTION - FIXED PRICE 1461871 23.50 343540 15000 o 350540
400000 PROJECT IHTEGRAIION : 2000090 0.00 0 o o 0
::::z:s:s:z:::::::::::::::::::::::::::::::::::z:::::::x::::::z::.—.:===:::=:=:=:=:=:::::'
PROJECT J10OTAL 6,494,250 1%, 000 158,540
- 343,540 0

L-1

ABY T88Z-S3-WM-AS-THM
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WHC-SD—WM—ES-ZBB, Rev. o

g-1

KAISER |
ENGINEERS
HANFORD 224-T BUILDING - PHASE I
\ CONVERSION OF HOT CELL TO STORAGE AREA
F- | BA/BO SCHEDULE - CAPITAL
Total |FY 1995 FY 1996 FY 1997 FY 1998 FY 1999 FY 2000
Cost 1 2 K] 4 1 z M) 4 1 2z i) 4 ] 2 3 4 1 2 ] A 1 7 R 4
1.0 ENGINEERING 663 663 7662
1.2 ENGINERRING '
AND INSPECTION 233 233123
2.1 PROCUREMENT 6387 6367 /6387
3.0 CONSTRUCTION * | 2778 _ : 277812778
4.0 PROJECT
MANAGEMENT 426 2601200 166 1 226
| ——————————
Total BA/BO 10487 730977249 317713237

Dollars In Thousands

7 °A3d '88Z-S3-WM-AS-DHM
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APPENDIX J

Integrated Program Schedule

(Phases |, I, and Hi!)
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T Ja.5:0:n1Jrd 7 MM )18 T O nidid T w2 aasd s 30Nt d g it id I IATT T N JrJr v e JiJdEA s il e fMtaaMIgigtais
p3u3 0. £33
. ] wan? HOJHLE
-‘-:..ah:.:n-.‘va S|J-‘f §1 OPERATIONAL
SHASE I 1003 saf £35 1007 €3 E35
L) CANSIRIET A1ALOCK
coxsm.}cr* oN £ LEADING DOCK
| 1005 89 €35 1008 60, £33 : 100, 635
[ _——— — L i
RIFLACE SICURLTY r _ _ ‘ Y
J RO0F UPSAADES }P ZCTION/DITECTION \ i)
1004 8D E3 1508 ‘40, 635 ) - A
. 1 . v\
KEH ELzCiALCAL fLEVAICA UPGAADE "
cons*r-wcnau y ot
)
PHAGE IT 200f 00, &0 2004 100, 54
WAC PaitAns - NTAL o7
SATETY ANALYSIS as iy irSovaL
a'ooz 150, 5 2007 100,54
]
T T TSOLATE TFLL UTILITIES
ENVIRONMENTAL RZP0AT INSTALL NEW SZAVICES -
2003 90, 53 2008 100,53 2016 80, 233
=1 DEZiGN PoiAL 3.05 & CCONS1aUCT MZisL D80 825 FadJetl
UTILITY H0QiFICATIENS SJPACAT BUILDING ELoseout
l %ocs 100 53} l : 2009 530, 5%
-
KEH PE0CUAS PETAL BLOG SECGURISEION § DECONIAMINCATE At Lol GN 2247
*s UTILITY HAASWASS "
Eoos 100, 54 l
FAsE 11
RIIDINEES REVIER ‘
PHASE III 3001 120,34 7 3003 100, 34 3095 540, 34 342 10,0
1- .
WAC FAZPALZ FOE ) . CONGAZSS[ONAL FPPADVAL TR TAIL DES TSVl
HODIFICATIONS
T ‘g 1
3002 €03 40 34 3008 160, {5 3914 220. 0
1_,: ! o — 3 S—
AZYIEN § REYIZH § REVIZW & APPROVAL OF KE4 HOT CELL AREA
APPROVE FOC APPROYE COA SA:':TY A\nLYSIS i-__N'VIHDN}‘.EHTAL REPCAT L FRASE 11 CONSTAUCTION
. - 2007 azoLss’ 3910 120, 8 3013 120 48
- — . [ m —
WAC PREZRAZ n¥ RORFENTAL AT PHISE 111 - LON6 LZAD STACKSA PEIAIEVER
READINESS REVIEW EQUIP PROC/TAS DELIY
= ' : 2009 240, 0
- T
AT 5 PIhIT LICEGIR FADCEES
flot Sate . a4 . e R W Lar 3y Dbt | 2 - okt g
@t e ZTdned ——— - ,
raject Start AR =¥ . P - - S i Tavies [ oergeal toarsvas
g i Srar A : 224-T TRUSAF BUILDING UPGRADE : — e

fc} Prizuwera Sysiess Ine, PA0OJECT SCHREZOULE
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